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Chapter 1
introduction
Objective of the thesis: 
To gain insight into the concept of high potential for elite performance in table tennis 
by searching and assessing personal talent determinants in youth players (6-12 years). 
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chapter 1
1
in pursuit of excellence
-RQER]REXMSRWERHSVKERMWEXMSRWEPPEVSYRHXLI[SVPHTISTPITYVWYII\GIPPIRGIMRQER]
domains. Success or failure is decided by the ability of the so-called ‘talent’ of individuals 
to thrive within certain contexts. Talent is suggested to be an absolutely crucial factor in 
XLIIGSRSQMGWXVYKKPIWXEOMRKTPEGIMRXLIWXGIRXYV]%ROIVWIR'SRWIUYIRXP]
SRIQEMRSFNIGXMZIMWXSƤRHŬLMKLTSXIRXMEPWŭ[LSLEZIXLIFIWXGLERGIXSWYGGIIH-RXLMW
TIVWTIGXMZIRYQIVSYWUYIWXMSRWEVMWI;LEXMWXEPIRX#(SIWXLMWMQTP]YRMZIVWEPGLEVEG-
XIVMWXMGWSVMWXLMWWTIGMƤGJSVEGIVXEMRƤIPH#-WMXXMQIHITIRHERX#'ER[IVIGSKRM^IXLMW
EXERIEVP]WXEKIERHLS[#-WMXTSWWMFPIXSIRWYVIERIJƤGMIRXERHIJJIGXMZIHIZIPSTQIRX
to success?
3JEPPKPSFEPŬXEPIRXGSQTIXMXMSRWŭXLITYVWYMXSJI\GIPPIRGIMRWTSVXWMWTVSFEFP]XLIQSWX
obvious. Triumphs in sports can positively contribute to a nation’s political and economical 
TSWMXMSRLIEPXLWXEXYWERH[IPPFIMRKEWWYGGIWWJYPIPMXITPE]IVWWIVZIEWEREXMSRŭWVITVI-
sentatives and as role-models for fellow citizens. Many governments in partnerships with 
national sport associations use talent development programmes to support youth players 
to develop into elite players. They try to improve their success rate by selecting players 
[MXLXLILMKLIWXTSXIRXMEPJSVWYGGIWWMREWTIGMƤGWTSVXXLVSYKLXEPIRXMHIRXMƤGEXMSRQS-
nitoring the development of these players and providing them with new or additional trai-
ning methods and social support. Selecting and monitoring players for talent development 
TVSKVEQQIWLS[IZIVMWI\XVIQIP]HMJƤGYPXWMRGIPSRKXIVQWYGGIWWMWYRTVIHMGXEFPIHYI
to the multidimensionality of elite performance characteristics and the individual nature 
SJHIZIPSTQIRXERH PIEVRMRKGYVZIW)PJIVMRO+IQWIV.SVHIX'SIPLS)7MPZE
:MWWGLIV
4LMPMTW(EZMHW6IRWLE[
4SVXYW9RMIV^]WOM
 %XXLMWQSQIRXVEROMRKTSWMXMSRERHWGSYXŭWSFWIVZEXMSRWSJXIRJSVQXLIFEWMWSJWI-
lection criteria of talent development programmes. Although short term successes might 
FIIEWMP]ERHEGGYVEXIP]TVIHMGXIHF]GYVVIRX VEROMRKTSWMXMSRW MX MWWYKKIWXIHXLEX VER-
OMRKTSWMXMSRWSJ]SYXLTPE]IVWEVIRSXEFPIXSVIƥIGXXLITPE]IVWŭJYPPTSXIRXMEP&VSY[IVW
(I&SWWGLIV
7SXMVMEHSY,IPPIV+EKRɰ6IMH'VIWTS7ERXMPPM1MPI]

(MQQSGO'YVVIRXTIVWSREPGLEVEGXIVMWXMGWMR]SYXLTPE]IVWMRƥYIRGIHF]KVS[XL
QEXYVMX]ERHXLITSWWMFMPMXMIWJSVXVEMRMRKERHGSQTIXMXMSR'SIPLS)7MPZEIXEP1E-
PMRE'YQQMRKW1SVERS&EVVSR
1MPPIV  GERTVSZMHI E XIQTSVEV] EHZERXEKISV
HMWEHZERXEKIMRGSQTIXMXMSR'SRWIUYIRXP]FEWIHSRVEROMRKTSWMXMSREPSRIMXMWHMJƤGYPX
XSHIXIVQMRIMJXLIWIVIWYPXWVIƥIGXETPE]IVŭWJYPPTSXIRXMEPEHIUYEXIP]2IZIVXLIPIWWXLI
success of talent development programmes will probably increase most from plausible 
long term predictions as it takes an investment of many years for both the player and the 
IRZMVSRQIRX XS VIEGL IPMXI PIZIP *YVXLIVQSVI WMRGI TIVJSVQERGI MXWIPJ MW MRƥYIRGIHF]
MRHMZMHYEP HMJJIVIRGIW MR KVS[XL QEXYVEXMSR HIZIPSTQIRX ERH PIEVRMRK GYVZIW XVEMRMRK
I\TIVMIRGIWGSQTIXMXMSRTEVXMGMTEXMSRERHIRZMVSRQIRXEPJEGXSVWWGSYXWLEZIHMJƤGYPXMIW
XSƤRHXLILMKLTSXIRXMEP]SYXLTPE]IVWJSVIPMXIWTSVXW%PXLSYKLQIEWYVMRKTSXIRXMEPJSV
IPMXIWTSVXWMREHIZIPSTMRKGLMPHMWGLEPPIRKMRKMRRSZEXMZIWSPYXMSRWXSƤRHŬHMEQSRHWMR
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1
 introduCtion
the rough’ are suggested to improve the success rate of talent development programmes 
+EKRɰ:EI]IRW0IRSMV;MPPMEQW
4LMPMTTEIVXW:ERHSVTIIXEP
This thesis contributes to the search of high potentials in sports by exploring crucial indica-
tors for success at an adult age and how to assess them in youth players. It mainly focuses 
SR XEFPI XIRRMW[LMGLGERFIGSRWMHIVIHEWEGEWI MR XLIƤIPHSJWTSVXW2IZIVXLIPIWW
XLIƤRHMRKWEVIGSRWMHIVIHEPWSETTPMGEFPIXSSXLIVVEGUYIXERHFEPPWTSVXWSRXLIFEWMW
SJXEWOWMQMPEVMXMIWHYVMRKHIZIPSTQIRX1SVISZIVXLIQIXLSHWYWIHXSKIXEKVMTSRXLI
GSRGITXSJLMKLTSXIRXMEPMREWTIGMƤGƤIPHQMKLXEPWSFIYWIJYPMREFVSEHIVGSRXI\X%W
WYGLXLMWXLIWMWMWGSRWMHIVIHVIPIZERXXSTVSJIWWMSREPWERHWGMIRXMWXWMRXIVIWXIHMRXEPIRX
MHIRXMƤGEXMSRERHHIZIPSTQIRXMREZEVMIX]SJƤIPHWFYXIWTIGMEPP]MRXLIƤIPHSJVEGUYIX
and ball sports. 
table tennis
global trends 
Table tennis is a popular sport all around the world with the largest number of competitive 
TPE]IVW MR%WMEERH)YVSTI%PXLSYKLRSI\EGXYTXSHEXIWXEXMWXMGWEVIEZEMPEFPI MX[EW
IWXMQEXIH MR XLEXEPQSWXQMPPMSRTISTPITPE] XEFPI XIRRMW[SVPH[MHI 7OPSV^

1MGLEIPMWMRGPYHMRKQMPPMSRGSQTIXMXMZIXEFPIXIRRMWTPE]IVWLXXT[[[SP]QTMG
SVKXEFPIXIRRMW8EFPIXIRRMWMWERMRXIVREXMSREPWSGMEPP]EXXVEGXMZIWTSVXVIPEXMZIP]GLIET
practicable for players of all ages and easily accessible to many people. Although table 
XIRRMWMWTVEGXMGIHMRQER]GSYRXVMIW'LMREETTIEVWXSLEZIEQSRSTSP]SR[MRRMRKKSPH
QIHEPWMR[SVPHPIZIPGSQTIXMXMSRLXXT[[[MXXJGSQ)ZIRMR)YVSTIJIQEPIEXLPIXIWSJ
'LMRIWISVMKMRHSQMREXIXLIXSTVEROMRKLXXT[[[IXXYSVK,IPPIV-JGSYRXVMIW
MR)YVSTISVSXLIVGSRXMRIRXW[ERXXSFIWIVMSYWGSQTIXMXSVWEXMRXIVREXMSREPXEFPIXIRRMW
IZIRXW[MXLREXMZITPE]IVWGLERKIWMRTSPMGMIWERHIHYGEXMSREPTVSKVEQQIWWIIQMRIZM-
XEFPI%HHMXMSREPP]SRP]VIP]MRKSRHIPMFIVEXITVEGXMGI)VMGWWSR/VEQTI
8IWGL6ɼQIV
JSV[MRRMRKQIHEPWEX[SVPHGLEQTMSRWLMTWSVXLI3P]QTMGKEQIWWIIQWSYXHEXIH
as training programmes in table tennis have been maximized and the sport has become 
LMKLP]TVSJIWWMSREPM^IH-RRSZEXMSRWJSVƤRHMRKŬLMKLTSXIRXMEPŭTPE]IVWEXE]SYRKEKIQMKLX
help countries aiming to compete at the world’s highest level.
Sport specifications 
Table tennis is one of the major racquet sports and widely regarded as one of the fastest 
WTSVXWMRXIVQWSJKEQIWTIIH%FIVRIXL]0IIW-XMWERMRHMZMHYEPWTSVXXLEX
GEREPWSFITPE]IHMRTEMVWYWMRKEVEGUYIXFEXXSLMXXLIYTGSQMRKFEPPQQXLEX
approaches the player from the front. The player(s) need(s) to hit the ball over the net to put 
it onto the opponent’s side of the table tennis table and try to establish that the opponent(s) 
[MPPRSXFIEFPIXSVIXYVRMXWYGGIWWJYPP]0IIW1EXGLERHVEPP]HYVEXMSRGERZEV]FYX
QSWXQEXGLIWPEWXFIX[IIRQMRMRGPYHMRKVEPPMIWSJW[MXLE[SVOXSVIWXVEXMSSJ
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chapter 1
1
ETTVS\MQEXIP]/SRHVMʐ>EKEXXS7IOYPMʊ0IIW1EXGLIWMRXEFPIXIRRMWEVI
characterised by repetitive efforts of alternating short high-intensity bouts during the rally 
and recovery bouts between the rallies interrupted by resting periods of longer duration be-
X[IIRKEQIW7YGLQEXGLEGXMZMX]ETTIEPWTVIHSQMRERXP]SRETPE]IVŭWEREIVSFMGGETEGMX]
[LMPIXLIEIVSFMGW]WXIQWYTTSVXWVIGSZIV]/SRHVMʐIXEP0IIW7MRGIXEFPI
XIRRMWLEWHIZIPSTIHMRXSJEWXTEGIHI\TPSWMZIWTSVXXLIHITIRHIRGISRTL]WMGEPEFMPMXMIW
MWGSRWMHIVEFPI0IIW
excellence in table tennis
Players aiming to excel in table tennis need to develop outstanding motor control including 
coordination in perceptuo-motor skills to control the ball during services and returns (Gi-
VEVH
1MPPIX0MQSSGLM1SVISZIVERXMGMTEXSV]WOMPPWEVIVIUYMVIHXSFIEFPIXS
make quick and responsive adaptations to the continuously changing conditions related to 
XLIPEVKIZEVMIX]SJXLIƥMKLXERHVSXEXMSRSJXLIYTGSQMRKFEPPXLITPE]MRKWX]PIWSJST-
TSRIRXWERHIRZMVSRQIRXEPGSRHMXMSRW%FIVRIXL]%O
/SɮEO%OTMREV(IZVMP-
QIW
/MVE^GM&EWXMIERW,SVWGL/SZEGW7ɯZI7EYV]8LIYVIEY

(YVERH %HHMXMSREPP] XLI]QYWX PIEVR XSQEWXIV SYXWXERHMRK XEGXMGEP WOMPPW ERH
GSTI[MXLXLITL]WMGEPHIQERHW/SRHVMʐ>EKEXXS
7IOYPMʊ0IIW1YRMZVERE
4IXVMRSZMʊ
/SRHVMʐE1YRMZVERE*YVNER1ERHMʊ
/SRHVMʐF6EEF1EWXIVW

1E\[IPP -RWITEVEFPI JVSQ XLIWIQSVITL]WMGEPEWTIGXWQIRXEPEWTIGXW WYGL
EWGSRGIRXVEXMSRERHQIRXEPXSYKLRIWWRIIHXSFISTXMQMWIHHYVMRKXLII\XIRWMZIHIZI-
PSTQIRXTVSKVEQQI2SXXSQIRXMSRZSPMXMSRWIPJVIKYPEXMSRERHWSGMEPWOMPPWEVIGVYGMEP
JEGXSVWJSVTIVWIZIVMRKXLVSYKLSYXXLMWXVEMRMRKTVSGIWWJSVQER]]IEVW'LY'LIR'LIR
,YERK
,YRK.SROIV)PJIVMRO+IQWIV
:MWWGLIV0IIW0MY>LSY.M

;EXWSR0STI^
7ERXIPMGIW0YFFIVW
talent development
Table tennis is generally acknowledged as an early entry sport in which players aiming to 
I\GIPRIIHXSWXEVXEXERIEVP]EKI]IEVW*VSQXLMWEKITPE]IVWHIZIPSTXLITIVGIT-
tuo-motor skills considered fundamental in developing outstanding technical qualities spe-
GMƤGXSXEFPIXIRRMW+IVQER8EFPI8IRRMW%WWSGMEXMSR8LISTXMQEPEYXSQEXMSRSJ
technical skills (i.e. strokes) also entails better possibilities for a player to execute tactical 
WXVEXIKMIW/ERRIOIRW)PJIVMRO+IQWIV
:MWWGLIV8LIRIIHJSVERIEVP]WXEVX MW
WYTTSVXIHF]WXYHMIWMHIRXMJ]MRKWIRWMXMZITIVMSHWJSVPIEVRMRKQSXSVWOMPPWJVSQƤZI]IEVW
XMPPXLITYFIVXEPKVS[XL/RYHWIR;EXEREFI7EZMSR0IQMIY\
4IRLYRI-R
EHHMXMSRQSWX[IPPORS[RIPMXITPE]IVWWXEVXIHIEVP]ERHTPE]IHGSQTIXMXMSRWFIJSVIXLI
EKISJ]IEVW%GGSVHMRKP] XLIWIEVGL JSVLMKLTSXIRXMEP ]SYXLTPE]IVW MR XEFPI XIRRMW
WXEVXWEXEFSYXEREKIFIX[IIRXS]IEVW0MQSSGLM7YFWIUYIRXP]HIPMFIVEXI
TVEGXMGIGSRXEMRMRKERIRSVQSYWEQSYRXSJXVEMRMRKLEWXSFIGEVVMIHSYX[LMGLGSRWMHIVE-
FP]I\GIIHWXLILSYVWVYPIJSVI\TIVXMWI)VMGWWSR/VEQTI
8IWGL6ɼQIV
%WXLIVIEVIRSWLSVXGYXWJSVI\GIPPIRGIMRXEFPIXIRRMWTPE]IVWRIIHXSEGGSQTPMWLXLMW
training challenge without guarantees of (inter)national success. After playing regional and 
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REXMSREP PIZIP[SVPHŭWIPMXITPE]IVW VIEGL XLI MRXIVREXMSREP PIZIPHYVMRK NYRMSVEKI 
]IEVWERHWLS[XLIMVTIEOTIVJSVQERGIFIX[IIRXLIEKIWSJ]IEVWJSV%WMEXMGTPE]-
IVWERHFIX[IIR]IEVWJSVTPE]IVWJVSQSXLIVGSRXMRIRXW[[[MXXJGSQ
Challenges for practice
The Netherlands Table Tennis Association (NTTA) needs to deal with the global trends. As 
XLI2IXLIVPERHWMWSRP]EWQEPPGSYRXV][MXLEVIPEXMZIP]WQEPPRYQFIVSJXEFPIXIRRMWTPE]-
IVWERHEPS[FYHKIXMHIRXMJ]MRKXLIXVYIŬLMKLTSXIRXMEPWŭWIIQWZMXEPJSVGSQTIXMRKEXXLI
LMKLIWXPIZIP;VSRKGLSMGIWMRWIPIGXMRK]SYXLTPE]IVWJSVXLIEWWSGMEXMSRŭWXEPIRXHIZIPST-
QIRXTVSKVEQQI[MPPPIEHXSJEMPYVIERHMWE[EWXISJXMQIERHSJƤRERGMEPVIWSYVGIW7MRGI
XLI288%[ERXWXSQEOIEGGYVEXIWIPIGXMSRWMR]SYXLTPE]IVWEPVIEH]EXE]SYRKEKIXLI]
want to capture the potential of a child for future success. As the NTTA considers that table 
XIRRMWTIVJSVQERGIEPSRIHSIWRSXTVIWIRXXLIJYPPTSXIRXMEPSJEGLMPHXLI]EVIWIEVGLMRK
JSVSXLIVQIXLSHW-RXLI]HIZIPSTIHETIVGITXYSQSXSVWOMPPWEWWIWWQIRXQIEWY-
VMRKTIVGITXYSQSXSVWOMPPW;MXLXLMWEWWIWWQIRXXLI288%I\TIGXIHXSFIXXIVGSQTEVI
youth players with differences in table tennis experiences regarding their perceptuo-motor 
TSXIRXMEP%PXLSYKL XLMWEWWIWWQIRXLEWFIIRYWIHWMRGI XLI288%RIZIVIZEPYE-
ted the reproducibility and validity of this assessment for talent developmental purposes. 
1SVISZIV XLIEWWIWWQIRX[EWRIZIVI\XIRHIH[MXL XIWX MXIQWEWWIWWMRKSXLIVEWTIGXW
PMOIJSVI\EQTPIQIRXEPXSYKLRIWWGSRGIRXVEXMSRERHWIPJVIKYPEXMSR'SRWIUYIRXP]XLMW
study was set-up in cooperation with the NTTA to support the NTTA in further development 
FEWIHSRWGMIRXMƤGIZMHIRGI
Scientific UYaPit] stanHarHs
As this thesis focuses on the determinants of ‘high potential’ in sports and methods for 
EWWIWWMRK XLIWI MR ]SYXL TPE]IVW MXQYWX FI EGORS[PIHKIH XLEX XLI IQTMVMGEP VIWIEVGL
included is underpinned by two assumptions highlighted by Cobley and colleagues (Co-
FPI]7GLSVIV
&EOIV8LIƤVWXEWWYQTXMSRMWXLEXŬLMKLTSXIRXMEPŭMWMHIRXMƤEFPIERH
XLIVIJSVIQIEWYVEFPI=IXMXMWYRORS[RMRQER]WTSVXW[LMGLUYEPMXMIWGUTIVWSREPXEPIRX
determinants to look for at an early age or stage of development. The second assumption 
is that adult performance can be predicted by earlier performance. This is complicated by 
XLIJEGXXLEXHIZIPSTQIRXERHPIEVRMRKGYVZIWEVISJXIRRSXPMRIEVF]REXYVI1SVISZIVXLI
WTSVXMXWIPJEPWSGLERKIWERHIZSPYXIWSZIVXMQI[LMGLMQTPMIWXLEXTVSTIVXEPIRXMHIRXMƤ-
cation and development should be based on a realistic vision about future table tennis. If 
RSX]SYXLTPE]IVWEVIWIPIGXIHERHIHYGEXIHJSPPS[MRKGYVVIRXWXERHEVHWERH[MPPTVSFEFP]
not be able to match future requirements. Being aware of our limitations when interpreting 
VIWYPXWMWMQTSVXERX,S[IZIVRI[ƤRHMRKWQE]MQTVSZIXLIYRHIVWXERHMRKSJWTSVXWŭXE-
lents. 
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1
'SRHYGXMRKVIWIEVGLEGGSVHMRKXSXLI PEXIWXWGMIRXMƤGUYEPMX]WXERHEVHW MW MQTSVXERXJSV
HVE[MRKZEPMHGSRGPYWMSRWJVSQXLIVIWYPXW*SVXLEXVIEWSRERYTXSHEXIXLISVIXMGEPJVEQI-
work was used and the design and methodological issues of the studies in this thesis are 
carried out by following the current standards. The Preferred Reporting Items for Systema-
tic Reviews and Meta-Analysis (PRISMA) statement is used for reporting the systematic 
VIZMI[[LIVITSWWMFPI1SLIV0MFIVEXM8IX^PEJJ
%PXQER1SVISZIVQIEWYVIQIRX
TVSTIVXMIWQEMRP]VITVSHYGMFMPMX]ERHZEPMHMX]SJXLIMRWXVYQIRXWWXYHMIHEVIIZEPYEXIH[MXL
the COnsensus-based Standards for the selection of health status Measurement INstru-
QIRXW '371-2 1SOOMRO IX EP  *MREPP] XLI'3RWSPMHEXIH GVMXIVME JSV 6)TSVXMRK
5YEPMXEXMZIWXYHMIW'36)5MWYXMPM^IHXSVITSVXXLIUYEPMXEXMZIWXYH]8SRK7EMRWFYV]

'VEMK
objective and outline of the thesis
The aim of this thesis is to gain insight into the concept of high potential for elite perfor-
mance in table tennis by searching and assessing personal talent determinants in youth 
TPE]IVW]IEVW
In chapter 2EVIWIEVGLTVSTSWEPMRGPYHMRKXLISVIXMGEPGSRWMHIVEXMSRWMWTVIWIRXIH[LMGL
is used for the design of the studies conducted as part of this thesis. Both top-down (quan-
titative) and bottom-up (qualitative) methods are described for the purpose of this thesis.
In chapter 3EW]WXIQEXMGVIZMI[TVIWIRXWEXLISVIXMGEPJVEQI[SVOERHEWXEXISJXLIWGM-
ence overview on the instruments available in racquet sports to assess personal talent 
determinants in youth players. Special attention is paid to the validity of these instruments 
for talent developmental purposes. 
 
Chapter 4 through 8 describe the development and evaluation of a perceptuo-motor skills 
EWWIWWQIRXXSQIEWYVITIVGITXYSQSXSVWOMPPWMR]SYXLXEFPIXIRRMWTPE]IVW]IEVW
EWETEVXSJEXEPIRXHIZIPSTQIRXTVSKVEQQI8LIVITVSHYGMFMPMX]XLIEFMPMX]XSHMWGVMQMREXI
between high potential players and others and the predictive value of the assessment are 
evaluated. Chapter 4MWFEWIHSRHEXEJVSQXSIZEPYEXIXLITVIHMGXMZIZEPYISJ
the four test items of the motor skills assessment that were used throughout this period. 
Chapter 5 presents the study on the development of a new eye hand coordination test. 
Chapter 6GSRXEMRWXLIƤVWXIZEPYEXMSRSJXLIQSXSVWOMPPWEWWIWWQIRXGSRWMWXMRKSJIMKLX
XIWXMXIQWMRGPYHMRKEREREP]WMWVIKEVHMRKXLIVITVSHYGMFMPMX]TIVXIWXMXIQMRXIVREPGSRWMW-
XIRG]PEXIRXZEVMEFPIWTVMRGMTEPGSQTSRIRXEREP]WMWERHGSRGYVVIRXZEPMHMX]-Rchapter 7 a 
study on the reproducibility and discriminative validity of two revised test items is reported. 
Chapter 8 contains an observational prospective study to provide an evaluation of the pre-
dictive value of the current motor skills assessment.
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%WXLIGSRƤKYVEXMSRSJŬLMKLTSXIRXMEPŭLEHXSFIYRVEZIPPIHJYVXLIVchapter 9 describes a 
qualitative study in which hidden knowledge regarding this topic from elite players and their 
]SYXLXVEMRIVW[EWYRGSZIVIH8LIƤRHMRKWSJXLMWWXYH]KMZIHMVIGXMSRWJSVJYVXLIVWXYHMIW
on ‘high potential’ in sports. 
In chapter 10 XLIƤRHMRKWSJXLIMRGPYHIHWXYHMIWEVIGSQFMRIHMRXSEKIRIVEPHMWGYWWM-
on. This chapter also contains the main conclusions and directions for professionals and 
WGMIRXMWXWJSVJYXYVIVIWIEVGLERHTVEGXMGIVIWTIGXMZIP]
 
references
Abernethy, B. (1991). Visual search strategies and decision-making in sport. International Journal of Sport Psychology, 22, 
189-210.
Ak, E., & Koçak, S. (2010). Coincidence-anticipation timing and reaction time in youth tennis and table tennis players. Percep-
tual Motor Skills, 110, 879–887.
Akpinar, S., Devrilmez, E., & Kirazci, S. (2012). Coincidence-anticipation timing requirements are different in racket sports. 
Perceptual Motor Skills, 115, 581–593.
Ankersen R. (2012). The Gold Mine Effect. Crack the secrets of high performance. London: Icon Books Ltd.
Bastieans, K. (2006). Physical considerations and tests for a talent identification programme. ITF Coaching & Sport Science 
Review, 39, 8-9.
Brouwers, J., De Bosscher, V., & Sotiriadou, P. (2012). An examination of the importance of performances in youth and junior 
competition as an indicator of later success in tennis. Sport Management Review, 15, 461-475.
Chu, C.Y., Chen, I.T., Chen, L.C., Huang, C.J., & Hung, T.M. (2012). Sources of psychological states related to peak performance 
in elite table tennis players. International Journal of Table Tennis Sciences, 7, 86-90.
Cobley S., Schorer J., & Baker, J. (2012). Identification and development of sport talent – A brief introduction to a growing field 
of research and practice. In: Talent identification and development in sport – international perspectives. London: Routledge.
Coelho E Silva, M.J., Moreira Carvalho, H., Goncalves, C.E., Figueiredo, A.J., Elferink-Gemser, M.T., Philippaerts, R.M., & Malina, 
R.M. (2010). Growth, maturation, functional capacities and sport-specific skills in 12-13 year-old- basketball players. Journal 
of Sports Medicine and Physical Fitness, 50, 174-181.
Elferink-Gemser, M., Jordet, G., Coelho E Silva, M.J., & Visscher C. (2011). The marvels of elite 393 sports: how to get there? 
British Journal of Sports Medicine, 45, 683-684.
Ericsson K.A., Krampe R.Th., & Tesch-Römer C. (1993). The role of deliberate practise in the acquisition of expert performan-
ce. Psychological Review, 100, 363-406.
Gagné, F. (2004). Transforming gifts into talents; the DMGT as a developmental theory. High Ability Studies, 15, 119-147.
German Table Tennis Association. (2008). Koordinationstraining im Tischtennis. Germany: German Table Tennis Association.
Girard, O., & Millet, G.P. (2009). Physical determinants of tennis performance in competitive teenage players. Journal of 
Strength and Conditioning Research, 23(6), 1867-1872.
Heller, I. (2008). Worden de huidige jeugdtoppers ook seniorentoppers? [Will current junior elite players make it to elite level 
at adult age?] VISIE, 65, 16-21.
Horsch, R. (1990). Tischtennis; Schule, Verein, Freizeit; Sport in der Lehrerfortbildung: Band 4 [Table tennis; school, club, 
leisure; Sports in teacher education: part 4]. Konstanz: Universitätsverlag Konstanz GMBH.
Jonker, L., Elferink-Gemser, M. T., & Visscher, C. (2010). Differences in self-regulatory skills among talented athletes: The 
significance of competitive level and type of sport. Journal of Sports Sciences, 28(8), 901-908.
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
18
chapter 1
1
Kannekens, R., Elferink-Gemser, M.T., & Visscher, C. (2011). Positioning and deciding: key factors for talent development in 
soccer. Scandinavian Journal of Medicine and Science in Sports 2011, 21, 846-852.
Knudsen, E. (2004). Sensitive periods in the development of the brain and behavior. Journal of Cognitive Neuroscience, 16, 
1412–1425.
Kondrič, M., Zagatto, A.M., & Sekulić D. (2013). The physiological demands of table tennis: a review. Journal of Sports Science 
and Medicine, 12, 362-370.
Kovacs, M.M.S. (2007). Tennis physiology. Sports Medicine, 37(3), 189-198.
Lees, A. (2003). Science and the major racket sports: a review. Journal of Sports Science, 21(9), 707-732.
Limoochi, S. (2006). A survey of table tennis coaches’ opinions of some criteria in talent identification. International Journal 
of Table Tennis Sciences, 6, 280-287.
Liu, W., Zhou, C., Ji, Z., & Watson, J.C. (2012). The effect of goal setting difficulty on serving success in table tennis and the 
mediating mechanism of self-regulation. Journal of Human Kinetics, 33, 173-185.
Lopez, A., & Santelices, O. (2012). Personality characteristics of elite table tennis athletes of the Philippines: basis for a pro-
posed recruitment program. International Journal of Table Tennis Sciences, 7, 1-4.
Lubbers, P. (2006). Psychological profiles of champions. ITF Coaching & Sport Science Review, 39, 7.
Malina, R.M., Cummings, S.P., Morano, P.J., Barron, M., & Miller, S.J. (2005). Maturity status of youth football players: a nonin-
vasive estimate. Medicine and Science in Sports Exercise, 37, 1044-1052.
Moher, D., Liberati, A., Tetzlaff, J., & Altman, D.G. (2009). The PRISMA Group. Preferred Reporting Items for Systematic Re-
views and Meta-Analyses, The PRISMA Statement. PLoS Med, 6(6), e1000097.
Mokkink, L.B., Terwee, C.B., Knol, D.L., Stratford, P.W., Alonso, J., Patrick, D.L., ... De Vet, H.C.W. (2010). The COSMIN checklist 
for evaluating the methodological quality of studies on measurement properties: A clarification of its content. BMC Medical 
Research Methodology, 10, 22.
Munivrana, G., Petrinović, L. Z., & Kondrič, M. (2015a). Structural Analysis of Technical-Tactical Elements in Table Tennis and 
their Role in Different Playing Zones. Journal of human kinetics, 47(1), 197-214.
Munivrana, G., Furjan-Mandić, G., & Kondrič, M. (2015b). Determining the Structure and Evaluating the Role of Technical-Tac-
tical Elements in Basic Table Tennis Playing Systems. International Journal of Sports Science and Coaching, 10(1), 111-132.
Philips, E., Davids, K., Renshaw, I., & Portus, M. (2010). Expert performance in sport and the dynamics of talent development. 
Sports Medicine, 40, 271-283.
Raab, M., Masters, R.S.W., & Maxwell, J.P. (2005). Improving the ‘how’ and ‘what’ decisions of elite table tennis players. Human 
Movement Science, 24, 326-344.
Reid, M., Crespo, M., Santilli, L., Miley, D., & Dimmock, J. (2007). The importance of the International Tennis Federation’s junior 
boys’ circuit in the development of professional tennis players. Journal of Sports Sciences, 25(6), 667-672.
Sève, C., Saury, J., Theureau, J., & Durand, M. (2002). Activity organization and knowledge construction during competitive 
interaction in table tennis. Cognitive System Research, 3, 501-522.
Tong, A., Sainsbury P., & Craig J. (2007). Consolidated criteria for reporting qualitative research (COREQ): a 32-item checklist 
for interviews and focus groups. International Journal for Quality in Health Care 19(6), 349-357.
Unierzyski, P. (2006). Foundations for talent identification and player development programmes. ITF Coaching & Sport Science 
Review, 39, 3-5.
Vaeyens, R., Lenoir, M., Williams, A.M., & Philippaerts, R.M. (2008). Talent identification and development programmes in 
sport. Current models and future directions. Sports Medicine, 38, 703-714.
Vandorpe, B., Vandendriessche, J.B., Vaeyens, R., Pion, J., Lefevre, J., Philippaerts, R.M., & Lenoir, M. (2012). The value of a 
non-sport-specific motor test battery in predicting performance in young female gymnasts. Journal of Sports Sciences, 30, 
497-505.
 
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
19
1
introduCtion
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
20
2
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
21
Chapter 2
A first step to an evidence-based talent 
identification program in the Netherlands: 
a research proposal
Irene R. Faber
Frits G.J. Oosterveld
Maria W.G. Nijhuis-Van der Sanden
International Journal of Table Tennis Science, 2012, 7, 15-8
2
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
22
2
Chapter 2
abstract
8EPIRX MHIRXMƤGEXMSRW TVSKVEQW EVI HIZIPSTIH JSV WIZIVEP WTSVXW MR HMJJIVIRX GSYRXVMIW
around the world to improve the chance to excel during important sports events like the 
3P]QTMGWSV;SVPH'LEQTMSRWLMTW2SXSRP]IPMXIWTSVXWEX[SVPHGPEWWPIZIPFYXEPWSXLI
VIGVIEXMSREP PIZIP[MPPFIRIƤXJVSQXEPIRX MHIRXMƤGEXMSRTVSKVEQW*SVEWQEPPGSYRXV]EW
8LI2IXLIVPERHWMXMWHIWMVEFPIXSHIZIPSTEKSSHXEPIRXMHIRXMƤGEXMSRTVSKVEQXSOIITYT
with international level and to improve the connection between table tennis and recreatio-
REPWTSVXWSVRSREXLPIXIWPSSOMRKJSVEWTSVXXLEXƤXWXLIQ[IPP&IGEYWIXLIOI]JEGXSVW
[LMGLHIXIVQMRIXEPIRXJSVXEFPIXIRRMWEVIYRORS[RVIWIEVGLXSKIXEWGMIRXMƤGJYRHEQIRX
JSVEXEPIRXMHIRXMƤGEXMSRW]WXIQJSVXEFPIXIRRMWWTSVXWMWHIWMVEFPI8LMWEVXMGPITVIWIRXW
a long-term research project (PhD) which is set-up by the Netherlands Table Tennis Asso-
ciation (NTTA) together with Saxion University of Applied Science and IQ Healthcare of the 
Radboud University Nijmegen in The Netherlands. The main purpose of this project is to 
ƤRHWTSVXWTIGMƤGHIXIVQMRERXW[LMGLTPE]EOI]VSPIMRXEPIRXMHIRXMƤGEXMSRMRXEFPIXIRRMW
using a combination of top-down and bottom-up approaches. 
 Preliminary results from the top-down approach are already available from reliability 
ERHZEPMHMX]WXYHMIWSR XLI XEPIRX MHIRXMƤGEXMSREWWIWWQIRX 8-(%[LMGL MWYWIHF] XLI
NTTA. Analysis show mainly good reliability for the test items separately and for the TIDA 
EWE[LSPI'SRGYVVIRXZEPMHMX]MWTEVXP]GSRƤVQIHJSVXLI8-(%LS[IZIVJYVXLIVEREP]WMW
are necessary. This research project can make an important step to an evidence-based 
XEPIRXMHIRXMƤGEXMSRTVSKVEQ[LMGLFIRIƤXWXEFPIXIRRMWERHSXLIVWTSVXWEXIPMXIERHVIGVI-
ational level.
Keywords: table tennis, talent identification, evidence based
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 researCh proposaL
introduction
8EPIRXMHIRXMƤGEXMSRTVSKVEQWEVIYWIHXSMHIRXMJ]XEPIRXIHEXLPIXIWMRXMQIERHXSWYGGIIH
EX[SVPHGPEWWPIZIP&IWMHIWXLIFIRIƤXWJSVIPMXIWTSVXWXEPIRXMHIRXMƤGEXMSRMRWTSVXWGER
be a helpful tool to increase sport participation in an open population and to reduce drop-
SYXWF]TVSZMHMRKERSTXMQEPGSRRIGXMSRFIX[IIRWTSVXW XEPIRXWERHTIVWSREPTVIJIVIR-
GIWEPWSSREREQEXIYVPIZIP/SRHVMG2IHIVPERHW3P]QTMWGL'SQMXɰ2IHIVPERHWI
7TSVX*IHIVEXMI
 In literature suggestions are made about the determinant factors in sports which can 
TVIHMGXWYGGIWWERHWLSYPHFIYWIHJSVXEPIRXMHIRXMƤGEXMSR1SHIPWTVSTSWIJEGXSVWJVSQ
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Figure 1. Domains / Areas for talent identification
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-RGSRXVEWX0MQSSGLMVITSVXIHXLEXSJMRXIVREXMSREPPIZIPGSEGLIW	VEROIHERXLVSTS-
QIXVMGJEGXSVWEWQSWXMQTSVXERXJSVXEPIRXMHIRXMƤGEXMSRJSPPS[IHF]TW]GLSPSKMGEPJEGXSVW
	 ERHTW]GLSQSXSV JEGXSVW 	 *VSQ XLIWI EVIEW ŬWXERHMRK LIMKLXŭ ŬMRXIPPMKIRGIŭ
ERH ŬQSXMZEXMSRŭ[IVITVSTSWIHXSFIOI]JEGXSVW VIWTIGXMZIP]3RP]	SJ XLIGSEGLIW
GLSSWITL]WMGEPQSXSVJEGXSVWEWQSWXMQTSVXERX0MQSSGLM2IZIVXLIPIWWMXQYWX
FIVIQEVOIHXLEXFIGEYWIRSWTIGMƤGHIƤRMXMSRWSV[E]SJQIEWYVIQIRXW[IVIKMZIRJSV
IEGLJEGXSVMRXLMWWXYH]MXMWUYMXILEVHXSQEOIEKSSHMRXIVTVIXEXMSRERHGSQTEVMWSR[MXL
other studies.
 'SRGIVRMRKXLIQIRXEPWOMPPW'LYIXEPVITSVXIHYWMRKEUYEPMXEXMZIETTVSEGLXLEXXLI
optimal mental states for ten elite table tennis players in Taiwan were characterized by 
GSRGIRXVEXMSRWIPJGSRƤHIRGITSWMXMZI XLMROMRKIQSXMSREPQEREKIQIRXERHQSXMZEXMSR
'LY'LIR
,YRK -REHHMXMSR0STI^
7ERXIPMGIW GSRGPYHIH JVSQHEXE
(Manchester Personality Questionnaire) of elite table tennis athletes from the Philippines 
XLEXTIVWSREPGLEVEGXIVMWXMGWSJSVMKMREPMX]VYPIWGSRWGMSYWRIWWEWWIVXMZIRIWWGSQTIXMXM-
ZIRIWWGSRWGMIRXMSYWRIWWEGLMIZIQIRXERHVIWMPMIRGIWLSYPHFIXEOIRMRXSEGGSYRXJSV
effective recruitment of talents. 
,S[IZIVEXXLMWQSQIRXPMXXPIWGMIRXMƤGIZMHIRGIMWEZEMPEFPIEFSYXXLIHIXIVQMRERXW[LMGL
are key-factors in table tennis and predict success on world class level. This has to be 
JSYRHSYXFIJSVIXLIRI\XWXITŬLS[XSQIEWYVIXLIQŭGERFIQEHI3YVQEMRVIWIEVGL
UYIWXMSRXLIVIJSVIMW;LMGLWTSVXWTIGMƤGHIXIVQMRERXWEVIMQTSVXERXJSVMHIRXMJ]MRKXEFPI
XIRRMWXEPIRXMR]SYXLTPE]IVW]IEVW#6IWIEVGL[LMGLGSQFMRIWXSTHS[RERHFSX-
XSQYTETTVSEGLIWMWTVSTSWIHXSFIERETTVSTVMEXI[E]XSERW[IVXLMWUYIWXMSR*MK
 
Figure 2. Top-down and bottom-up
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research proprosal 
top-down approach
The top-down approach is characterized by gathering empirical evidence using establis-
LIHQIXLSHWXSGSRƤVQSVVINIGXTVMSVML]TSXLIWIW6ɰKRMIVIXEP9RMZEVMEXIERH
multivariate analysis methods in retrospective data will be used to answer the research 
question. 
 8LI 2IXLIVPERHW 8EFPI 8IRRMW %WWSGMEXMSR 288% HIZIPSTIH E XEPIRX MHIRXMƤGEXMSR
TVSKVEQXSSVKERM^IERHWXVYGXYVIXEPIRX MHIRXMƤGEXMSR8LIREXMSREPXEPIRXHE] MWSRISJ
the events in this program. During the national talent day of the NTTA young table tennis 
athletes are tested for their table tennis talents. Therefore these children participate in a 
tournament while being observed by scouts and their motor skills are tested using a talent 
MHIRXMƤGEXMSREWWIWWQIRX8-(%8EFPI
 (EXE[IVIGSPPIGXIHJVSQXMPPERHMRGPYHIXLIXIWXVIWYPXWERHXSYVREQIRX
VEROMRKSJQSVI XLER]SYXLTPE]IVWFIX[IIR]IEV1SVISZIV XLIREXMSREP VER-
kings of the youngsters are available to follow the performance level of these youth players 
over years. This data-set will be used for the analysis of the top-down approach and mainly 
GSRWMWXWSJTIVJSVQERGIQIEWYVIQIRXSJQSXSVWOMPPW*MK7TSVXWTIGMƤGHIXIVQMRERXW
for talent can be found by comparison of the well performers and poorly performers to 
PIEVRQSVIEFSYXXEPIRXMHIRXMƤGEXMSRMRXEFPIXIRRMW
 -REHHMXMSRXSEFSZIXLIVITVSHYGMFMPMX]SJXLI8-(%[EWMRZIWXMKEXIHEREP]^MRKMRXIVREP
GSRWMWXIRG]ERHXIWXVIXIWXVIPMEFMPMX])OQER*EFIV3SWXIVZIPH
2MNLYMW:ERHIV7ERHIR
ERHRI[XIWXMXIQW[IVIHIZIPSTIHXSGSZIVEPPWTIGMƤGXVEMXW[LMGL[IVIWYKKIWXIH
JSVXEPIRXMHIRXMƤGEXMSRF]XLI288%I\TIVXW*SVXLIRI[P]HIZIPSTIHMXIQWZEPMHMX][EW
investigated by comparing talented and non-talented youth players and also a test-retest 
design was used to study reliability.
Table 1: 'Yrrent test items of tLe 8-DA 8alent -dentification Assessment
TesT iTem shorT desCripTion
sprint pick-up and bring back 6 table tennis balls as fast as possible (pyramid shape 
sprint)
agility getting through a circuit as fast as possible; over a gymnastics cabinet and 
under a low hurdle. 
Vertical Jump Jumping as high as possible.
speed while dibbling sideward dribbling through a zigzag circuit.
aiming at target aiming at a target with bat and ball. 
Ball skills aiming a a target with different balls (football, tennis ball, table tennis ball) 
using one bounce.
throwing a ball throwing a table tennis ball as far as possible. 
eye hand coordination throwing and catching a table tennis ball against a vertical table as often as 
possible in 30 seconds using alternatively the left and right hand. 
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Bottom-up approach
-RXLIFSXXSQYTETTVSEGLIPIQIRXWJSVWSPYXMSRGSQIJVSQXLIGSPPIGXMZI[MWHSQXLIVMGL
ERIGHSXEPIZMHIRGIERHXLIPERKYEKISJXLIWTSVXTIVJSVQIVWXLIQWIPZIW6ɰKRMIVIXEP
VITSVXXLMWEWEREXXIQTXXSƤRHSYX[LEXJIEXYVIWXEPIRXIHEXLPIXIWGMXIMRER]WTI-
GMƤGEVIEXSI\TPEMRXLIMVI\GITXMSREPTIVJSVQERGI%PWSXLII\TIVMIRGIWSJI\TIVXXVEMRIVW
WGSYXWGSYPHFISJKVIEXZEPYIXSƤRHWTSVXWTIGMƤGHIXIVQMRERXWJSVXEFPIXIRRMW
Qualitative studies are now designed to gain more insight in the vision and experiences of 
IPMXITPE]IVWERHXSTXVEMRIVWWGSYXSRXEPIRXMHIRXMƤGEXMSRERHHIZIPSTQIRX7IQMWXVYG-
tured interviews will be held to collect data. A content analysis will show whether the TIDA 
covers most important motor skills and physical traits and which other determinants 
should be taken into account in future.
Preliminary results
At this moment only preliminary results are available. 
Reliability studies have been conducted on the used test items. As a whole the TIDA has a 
KSSHVIPMEFMPMX]ERHEPWSTIVXIWXMXIQWQEMRP]KSSHVIPMEFMPMX]LEWFIIRWLS[R)OQERIX
EP
 8LIEREP]WIWJSVZEPMHMX]ERHXSƤRHWTSVXWTIGMƤGHIXIVQMRERXWEVIRS[MRTVSGIWW
ERHXLIƤREPVIWYPXWEVII\TIGXIHEXXLIIRHSJ*VSQXLIƤVWXEREP]WMWXLIZEPMHMX]SJ
XLIXIWXMXIQWŬWTIIH[LMPIHVMFFPMRKŭEMQMRKEXXEVKIXFEPPWOMPPWERHŬI]ILERHGSSVHMREXM-
SRŭWIIQTVSQMWMRKXLIGSRGYVVIRXZEPMHMX]*EFIV3SWXIVZIPH
2MNLYMW:ERHIV7ERHIR
SVXLIEFMPMX]XSHMWGVMQMREXIFIX[IIRXEPIRXIHERHPIWWXEPIRXIH]SYXLTPE]IVWWIIQW
XSFIGSRƤVQIH,S[IZIVJYVXLIVEREP]WMWERHGSVVIGXMSRWJSVGSRJSYRHIVWEVIRIIHIHXS
make fair conclusions.
New data for the bottom-up approach still need to be collected and analysed. This research 
[MPPFIGEVVMIHSYXMRERHVIWYPXWEVII\TIGXIHEXXLIIRHSJ
Discussion
%XEPIRXMHIRXMƤGEXMSRTVSKVEQ[LMGLMWFEWIHSRWGMIRXMƤGIZMHIRGIGERFISJKVIEXZEPYIJSV
XLIXEFPIXIRRMWWTSVXW3JGSYVWIMRHMZMHYEPI\GITXMSRW[LMGLHSRSXƤXXLIGVMXIVMESJWYGL
ETVSKVEQEP[E]W VIQEMR,S[IZIVIPMXIWTSVXWERHEPWSWTSVXEXE VIGVIEXMSREP PIZIPEVI
I\TIGXIHXSFIRIƤXJVSQKSSHXEPIRXMHIRXMƤGEXMSRF]HIGVIEWMRKXLIGLERGIXSQMWWXEPIRX
7MRGI:ER6SWWYQERHXEFPIXIRRMWI\TIVXW,SVWGL/SRHVMGIXEP0IIW
6EEFIXEP6SHVMKYIWIXEP7VIRWIRIXEPWLS[IHXLEXQSXSVWOMPPW
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
27
2
researCh proposaL
ERHTL]WMGEPƤXRIWWEVIMQTSVXERXXVEMXWMRXEFPIXIRRMWMXWIIQWVIEWSREFPIXSMRZIWXMKEXI
XLIZEPYISJ XLI8-(%YWIHF] XLI288%1SVISZIV XEPIRX MHIRXMƤGEXMSR[LMGLSRP]GSR-
WMWXWSJREXMSREPVEROMRKWIIQWMRETTVSTVMEXIFIGEYWIVEROMRKMWMRƥYIRGIHF]XLIEQSYRX
ERHUYEPMX]SJ XVEMRMRK)WTIGMEPP] MREWQEPPGSYRXV]EW XLI2IXLIVPERHW VEROMRK[MPPRSX
TVSZMHIXLIRIGIWWEV] MRJSVQEXMSRERHXEPIRXWGSYPHFIQMWWIH*YVXLIVQSVI XLIRS[E-
days system of scouting is not transparent enough and personal preferences of scouts 
QMKLXMRƥYIRGIXLIVIWYPXW%W]WXIQEXMGETTVSEGLSJXIWXMRK[MXLZEPMHERHVIPMEFPIXSSPW
SRWTSVXWWTIGMƤGHIXIVQMRERXWHYVMRKEXEPIRXMHIRXMƤGEXMSRTVSKVEQMWHIWMVEFPIXSSFNIG-
XMZIP]WIPIGXXEPIRXW/SRHVMG
 8SSFXEMRJEMVVIWYPXWJSVXEPIRX MHIRXMƤGEXMSRWSQIVIUYMVIHGSRHMXMSRWEVITVSTSWIH
[LIRYWMRKE8-(%XSXIWXQSXSVWOMPPWERHTL]WMGEPƤXRIWW*MVWXSJEPPXLIXIWXMXIQWSJ
XLI8-(%WLSYPHGSZIVEPP XVEMXW[LMGLTPE]EOI]VSPI MR XEFPI XIRRMW7IGSRHP] XSEZSMH
XLIMRƥYIRGISJXVEMRMRKSRXLITIVJSVQERGISYXGSQIXLIXIWX MXIQWWLSYPHGSRWMWXWSJ
YRGSQQSR XEWOW[LMGLEVIQSVISV PIWWRI[JSVIZIV]SRIFYX[LMGLEVIGSVVIPEXIH XS
XEFPI XIRRMW GSQTIXIRGMIW8LIVIJSVI XEFPI XIRRMW XEWOW EW VIXYVRMRK E WIVZMGI TPE]MRK
JSVILERHXSTWTMRSVXLIWTIGMƤGXEFPIXIRRMWXIWXWXLEX/EXWMOEHIPMWERHGSPPIEKYIWYWIH
WIIQMRETTVSTVMEXI/EXWMOEHIPMW4MPMERMHMW(SYHE
8SOQEOMHMW8LIRXLIXEWOW
QYWXQSXMZEXI]SYXLTPE]IVWMRXLIEKIFIX[IIR]IEVWXSTIVJSVQEXXLIMVFIWXW7S
the tasks should be challenging and quite fun to do. Of course all test items and the TIDA 
EWE[LSPIQYWXEPWSQIIXXLITW]GLSQIXVMGVIUYMVIQIRXWJSVVITVSHYGMFMPMX]ZEPMHMX]ERH
VIWTSRWMZIRIWW*MREPP]JSVEKSSHMRXIVTVIXEXMSRMXMWHIWMVEFPIXSLEZIRSVQZEPYIW[LMGL
EVIEKIERHKIRHIVGSVVIGXIH/SRHVMG
 %PXLSYKLXLIƤVWXEREP]WIW)OQERIXEPEVITVSQMWMRKJSVVIPMEFMPMX]ERHZEPMHMX]
JYVXLIVVIWIEVGLMWRIGIWWEV]XSƤRHXLIGSQTPIXIWIXSJWTSVXWTIGMƤGHIXIVQMRERXWJSV
XEFPIXIRRMW%GVMXMGEPVIƥIGXMSREFSYXXLIGSRWXVYGXSJXLI8-(%ERHXLITVIHMGXMZIZEPYISJ
the test items are essential to make straight conclusions.
Besides motor skills and physical traits also mental aspects and maybe other personal 
ERXLVSTSQIXVMGERHIRZMVSRQIRXEPJEGXSVWQYWXFIXEOIRMRXSEGGSYRXJSVXEPIRXMHIRXMƤ-
GEXMSRMRXEFPIXIRRMW'LYIXEP0MQSSGLM0STI^
7ERXIPMGIW%KSSH
XEPIRXMHIRXMƤGEXMSRW]WXIQMRGPYHIWWTSVXWTIGMƤGJEGXSVWJVSQHMJJIVIRXEVIEWHSQEMRW
*MK%PXLSYKLWSQIVIWIEVGLLEWFIIRGSRHYGXIHMRXLI4LMPMTTMRIWERH8EM[ERXSMHIR-
XMJ]WSQISJXLIQIRXEPTIVWSREPOI]JEGXSVW'LYIXEP0STI^
7ERXIPMGIW
XLIUYIWXMSREVMWIW[LIXLIVXLIWIVIWYPXWGERFII\XVETSPEXIHXSGSYRXVMIWMR;IWX)YVSTI
8LMWEPWSETTPMIWXSXLIVIWYPXWSJ0MQSSGLMŭWWXYH]0MQSSGLM'YPXYVEPEWTIGXWERH
XLIRSVQWERHZEPYIWSJGSYRXVMIWHMJJIVUYMXIEPSX[LMGLGERMRƥYIRGIXLIVIWYPXW%FSX-
tom-up approach with semi-structured interviews of elite players from the Netherlands and 
SXLIV;IWX)YVSTIERGSYRXVMIW[SYPHEHHQSVIMRWMKLX[LMGLHIXIVQMRERXWEVIMQTSVXERX
JSVXEPIRXMHIRXMƤGEXMSR
-RGSRGPYWMSRXLMWVIWIEVGLTVSNIGXEMQWXSQEOIEWXITXSERIZMHIRGIFEWIHXEPIRXMHIR-
XMƤGEXMSRTVSKVEQ[LMGLFIRIƤXWWTSVXWEXIPMXIERHVIGVIEXMSREP PIZIP%GSQFMREXMSRSJ
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top-down and bottom-up research provide results a complete insight in the determinants 
which play a key-role for table tennis talents. Results from this study can be especially used 
JSVXEFPIXIRRMWLS[IZIVSXLIVVEGOIXWTSVXWEPWSQMKLXTVSƤXXSS
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abstract
7MRGINYRMSVTIVJSVQERGIWLEZIPMXXPITVIHMGXMZIZEPYIJSVJYXYVIWYGGIWWSXLIVWSPYXMSRW
are sought to assess a young player’s potential. The objectives of this systematic review 
EVIXSTVSZMHIERSZIVZMI[SJMRWXVYQIRXWQIEWYVMRKTIVWSREPXEPIRXHIXIVQMRERXWSJ
]SYRKTPE]IVWMRVEGUYIXWTSVXWERHXSIZEPYEXIXLIWIMRWXVYQIRXWVIKEVHMRKXLIMVZE-
PMHMX]JSVXEPIRXHIZIPSTQIRX)PIGXVSRMGWIEVGLIW[IVIGSRHYGXIHMR4YF1IH4W]GL-2*3
;IFSJ/RS[PIHKI7GMIRGI(MVIGXERH74368(MWGYWXSXL1EVGL7IEVGL
XIVQWVITVIWIRXIHXIRRMWXEFPIXIRRMWFEHQMRXSRERHWUYEWLXLIGSRGITXSJXEPIRXQI-
XLSHWSJ XIWXMRKERHGLMPHVIR8LMVX]EVXMGPIW[MXL MRJSVQEXMSR VIKEVHMRKSZIV MRWXVY-
QIRXW[IVIMRGPYHIH:EPMHMX]IZEPYEXMSRWLS[IHXLEXMRWXVYQIRXWJSGYWMRKSRMRXIPPIGXYEP
ERHTIVGITXYEP EFMPMXMIW ERH GSSVHMREXMZI WOMPPW HMWGVMQMREXI IPMXI JVSQRSRIPMXI TPE]IVW
ERHSVEVI VIPEXIH XSGYVVIRXTIVJSVQERGIFYX XLIMVTVIHMGXMZI ZEPMHMX] MWRSXGSRƤVQIH
There is moderate evidence that the assessments of mental and goal-management skills 
predict future performance. Data on instruments measuring physical characteristics prohi-
FMXEGSRGPYWMSRHYIXSGSRƥMGXMRKƤRHMRKW8LMWW]WXIQEXMGVIZMI[]MIPHIHEREQFMKYSYW
IRHTSMRX8LIPEGOSJPSRKMXYHMREPWXYHMIWTVIGPYHIZIVMƤGEXMSRSJXLIMRWXVYQIRXŭWGETEGMX]
to forecast future performance. Future research should focus on instruments assessing 
multidimensional talent determinants and their predictive value in longitudinal designs. 
Keywords: tennis, table tennis, badminton, aptitude, gifted children
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introduction
8IRRMWXEFPIXIRRMWFEHQMRXSRERHWUYEWLEVIGSRWMHIVIHXLIJSYVQENSVVEGUYIXWTSVXW
%PXLSYKLXLIGSRXI\XQEXIVMEPWERHVYPIWSJXLIKEQIWQE]HMJJIVFIX[IIRXLIWIWTSVXW
there is an overlap of the main challenges for players competing. They are all individual 
WTSVXWXLEXGEREPWSFITPE]IHMRTEMVWYWMRKEVEGUYIXXSLMXXLIYTGSQMRKFEPPSVWLYXXPI
that mainly approaches the player in front. The player(s) need(s) to hit this target to put it 
SRXSEHIQEVGEXIHTPE]ƤIPHERHXV]XSIWXEFPMWLXLEXXLISTTSRIRXW[MPPRSXFIEFPIXS
VIXYVRMXWYGGIWWJYPP]0IIW1EXGLERHVEPP]HYVEXMSRGERZEV][MXLMRERHFIX[IIR
XLIVEGUYIXWTSVXWRIZIVXLIPIWWQSWXQEXGLIWPEWXFIX[IIRERHQMRMRGPYHMRKVEP-
PMIWSJW[MXLE[SVOXSVIWXVEXMSFIX[IIRERH/SRHVMʐ>EKEXXS7IOYPMʊ
/SZEGW0IIW1ERVMUYI
+SR^ɨPI^&EHMPPS7LEVT1EXGLIW MR
racquet sports are characterised by repetitive efforts of alternating short high-intensity 
FSYXWHYVMRK XLI VEPP]ERHVIGSZIV]FSYXWFIX[IIRXLI VEPPMIWERH MRXIVVYTXIHF] VIWXMRK
periods of longer duration between games. Such match activity appeals predominantly on 
ETPE]IVŭWEREIVSFMGGETEFMPMX][LMPIXLIEIVSFMGW]WXIQWYTTSVXWVIGSZIV]/SRHVMʐIXEP
/SZEGW1ERVMUYI
+SR^ɨPI^&EHMPPS7LEVT7MRGIXLIVEGUYIX
WTSVXWLEZIHIZIPSTIHMRXSJEWXTEGIHI\TPSWMZIWTSVXWMRXLIPEWXHIGEHIWXLIHITIRHIR-
GISRXLITL]WMGEPEFMPMXMIWMRGVIEWIH0IIW8LIVITIXMXMZIREXYVISJVEGUYIXWTSVXW
combined with the high game speed i.e. speed of the strokes can lead to repetitive strain 
MRNYVMIWIWTIGMEPP]MRXIRRMW/SZEGW0IIW
8S I\GIP MR XLIWI WTSVXW TPE]IVW RIIH XS HIZIPST SYXWXERHMRKQSXSV GSRXVSP MRGPYHMRK
coordination in perceptuomotor skills to control the ball or shuttle during services and 
VIXYVRWF]YWMRKEVEGUYIXERXMGMTEXSV]WOMPPW%FIVRIXL]%O
/SɮEO%OTM-
REV(IZVMPQIW
/MVE^GM,SVWGL/SZEGWERHFIEFPIXS[MXLWXERHXLI
TL]WMGEPHIQERHW&ER^IV8LMIP6SWIRLEKIR
:SKX'LMR7XIMRMRKIV7S'PEVO

;SRK,NPIQ;IVRIV
6IRWXVSQ/SRHVMʐIXEP/SZEGW0IIW
1SVISZIVHYVMRKXLIQEXGLXLI]QYWXFIEFPIXSQEOIZIV]UYMGOEHETXEXMSRWXS
XLIGSRXMRYSYWP]GLERKMRKGSRHMXMSRWVIPEXIHXSXLIPEVKIZEVMIX]SJXLIƥMKLXERHVSXEXMSR
SJ XLI YTGSQMRKFEPPSVWLYXXPITPE]MRKWX]PIWSJSTTSRIRXWERHIRZMVSRQIRXEPGSRHM-
XMSRW IK XIQTIVEXYVILYQMHMX][MRH VEGUYIXQEXIVMEPWERHTPE]MRKWYVJEGIW &EWXMI-
ERW7ɯZI7EYV]8LIYVIEY
(YVERH*MREPP]TPE]IVWRIIHLMKLP]HIZIPSTIH
XEGXMGEPWOMPPWGSRGIRXVEXMSRERHQIRXEPXSYKLRIWWXLVSYKLSYXEQEXGLERHEPWSZSPMXMSR
self-regulation and social skills to persevere during the extensive development programme 
'LY'LIR'LIR,YERK
,YRK0IIW0MY>LSY.M
;EXWSR0STI^

7ERXIPMGIW0YFFIVW
Racquet sports are often acknowledged as early specialisation sports in which players 
EMQMRKXSI\GIPRIIHXSWXEVXEXERIEVP]EKI]IEVW*VSQXLMWEKITPE]IVWHIZIPST
TIVGITXYSQSXSVWOMPPWERHWYFWIUYIRXWTSVXWTIGMƤGXIGLRMGEPWOMPPW8LIRIIHJSVERIEVP]
specialisation is supported by studies identifying sensitive periods for learning motor skills 
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
34
3
Chapter 3
]IEVW XMPP XLITYFIVXEPKVS[XL /RYHWIR;EXEREFI7EZMSR0IQMIY\
4IRLYRI
 -REHHMXMSRQSWX[IPPORS[RIPMXI VEGUYIXWTSVXTPE]IVWWXEVXIHIEVP]ERHTPE]IH
GSQTIXMXMSRFIJSVIXLIEKISJ]IEVW7YFWIUYIRXP]MRXIVREXMSREPPIZIP[EWVIEGLIHHY-
VMRKNYRMSVEKI]IEVWERHTIEOTIVJSVQERGIFIX[IIRXLIEKISJERH]IEVW
1ER]VEGUYIXWTSVXEWWSGMEXMSRWYWIXEPIRXHIZIPSTQIRXTVSKVEQQIWXSLIPT]SYRKRSR
elite players to develop into elite players. They try to improve their success rate by selecting 
TPE]IVW[MXLXLILMKLIWXTSXIRXMEPJSVXLIMVWTSVXXLVSYKLXEPIRXMHIRXMƤGEXMSRMRGLMPHVIRXLEX
EVIEPVIEH]EGXMZIMRXLIVEGUYIXWTSVXQSRMXSVMRKXLIHIZIPSTQIRXSJXLIWITPE]IVWERH
establishing new and / or additional training methods. Selecting and monitoring players for 
XLIWIXEPIRXHIZIPSTQIRXTVSKVEQQIWLS[IZIVMWI\XVIQIP]HMJƤGYPXHYIXSXLIQYPXMHM-
QIRWMSREPMX]SJXLITIVJSVQERGIGLEVEGXIVMWXMGWMRIPMXIWTSVXWXLIMRHMZMHYEPREXYVISJHI-
ZIPSTQIRXERHPIEVRMRKGYVZIWERHXLIYRTVIHMGXEFMPMX]SJPSRKXIVQWYGGIWWMR]SYRKTPE]-
IVW)PJIVMRO+IQWIV.SVHIX'SIPLS)7MPZE
:MWWGLIV4LMPMTW(EZMHW6IRWLE[

4SVXYW9RMIV^]WOM8LIUYIWXMSRXLEXEVMWIWMW[LMGLGVMXIVMEMRE]SYRKTPE]IV
can be used for talent development i.e. for selection and monitoring procedures? And how 
can these criteria be measured properly?
%XXLMWQSQIRXMRGSQTIXMXMSR[MXLSXLIVGSYRXVMIWTIVJSVQERGIVIWYPXWIKGSQTIXMXMSR
SYXGSQIWERHVEROMRKEVIYWIHXSWIPIGXERHQSRMXSV]SYRKTPE]IVW'LMPHVIRRIIHXSLEZI
KEXLIVIHIRSYKLGSQTIXMXMSRTSMRXWSVEGIVXEMRVEROMRKTSWMXMSRXSUYEPMJ]JSVEWTIGMƤG
XIEQERHSVXVEMRMRKPIZIP,S[IZIVEWMRQER]SXLIVWTSVXW NYRMSVTIVJSVQERGIWIIQW
XSLEZIPMXXPITVIHMGXMZIZEPYIJSVJYXYVIWYGGIWWMRVEGUYIXWTSVX&VSY[IVW(I&SWWGLIV

7SXMVMEHSY,IPPIV6IMH'VIWTS7ERXMPPM1MPI]
(MQQSGO6EROMRK
TSWMXMSRWEXE]SYRKEKIEVIMRƥYIRGIHXSEPEVKII\XIRXF]HMJJIVIRGIWMRQEXYVEXMSRERH
KVS[XLTVSGIWWIWHIZIPSTQIRXERHPIEVRMRKGYVZIWXVEMRMRKI\TIVMIRGIMIXVEMRMRKLSYVW
ERHUYEPMX]SJXLIXVEMRMRKXLIHIKVIISJTEVXMGMTEXMSRMRGSQTIXMXMSRWSVXSYVREQIRXWERH
IRZMVSRQIRXEP JEGXSVW IKGSQTIXMXMSRSVKERMWEXMSRERHTEVIRXEP MRZSPZIQIRX 1EPMRE
'YQQMRKW1SVERS&EVVSR
1MPPIV7MPZEIXEP'YVVIRXTIVWSREPGLEVEGXIVMW-
XMGWSJ]SYRKTPE]IVGERTVSZMHIEXIQTSVEV]EHZERXEKISVHMWEHZERXEKIMRGSQTIXMXMSRFYX
TVSFEFP][MPPRSXTVIHMGXJYXYVITIVJSVQERGI'SRWIUYIRXP]FEWIHSRTIVJSVQERGIVIWYPXW
EPSRIMXMWHMJƤGYPXXSHIXIVQMRI[LIXLIVXLIWIVIWYPXWVIƥIGXETPE]IVŭWQE\MQEPTSXIRXMEP
adequately. Decisions solely based on such criteria appear inadequate on long term and 
[MPPTVSFEFP][EWXILMKLTSXIRXMEPTPE]IVW[LMGLLMKLPMKLXW XLI VIPIZERGISJ XLMW VIZMI[
Criteria based on the maximum potential of a player are suggested to be more appropriate 
+EKRɰ:EI]IRW0IRSMV;MPPMEQW
4LMPMTTEIVXW:ERHSVTIIXEP-XMW
GSQTPMGEXIHLS[IZIVXSQIEWYVITIVWSREPXEPIRXHIXIVQMRERXWMREHIZIPSTMRKGLMPH
+EKRɰTVSTSWIHETEXL[E]JSVXEPIRXHIZIPSTQIRX MRLMW(MJJIVIRXMEXIH1SHIPSJ
+MJXIHRIWWERH8EPIRX(1+8*MKYVI -RLMWZMI[REXYVEPEFMPMXMIWRIIHXSFI
HIZIPSTIHMRXSXEPIRXW[LIVIXLIMRXVETIVWSREPERHIRZMVSRQIRXEPGEXEP]WXWGSRXVMFYXIXS
EPEVKII\XIRXXSIJƤGMIRG]ERHIJƤGEG]SJXLIHIZIPSTQIRXEPTVSGIWW&SXLREXYVEPEFMPM-
XMIWERHMRXVETIVWSREPGEXEP]WXW MIXLITIVWSREPXEPIRXHIXIVQMRERXWEVIGLEVEGXIVMWXMGW
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MRETPE]IVVIƥIGXMRKLMWLIVKMJXWERHLMWLIVHIZIPSTQIRXEPEFMPMX]VIWTIGXMZIP]7SXS
MHIRXMJ]ERHQSRMXSVETPE]IVŭWTSXIRXMEP GLEVEGXIVMWXMGWSJFSXLEVIEW MRGPYHMRKTL]WMGEP
QIRXEPERHKSEPQEREKIQIRXEWTIGXWRIIHXSFIEWWIWWIH[LMPIXEOIRMRXSEGGSYRXXLI
association between these aspects and the un-exclusiveness of the measurements. This is 
in accordance with current proposals of multidimensional approaches of talent development 
MRGPYHMRKXLIMRHMZMHYEPREXYVISJTEXL[E]WXSI\TIVXMWI)PJIVMRO+IQWIVIXEP4LMPMTW
IXEP8LMWW]WXIQEXMGVIZMI[JSGYWIWSRXLIEWTIGXWMRVEGUYIXWTSVXTPE]IVW
x
 
Figure 1. 8Le Differentiated 1odel of +iftedness and 8alent  +aKnɯ                                              
aYtLori^ation KiZen F] *ranɭois +aKnɯ Tersonal commYnication
1ER]VEGUYIXWTSVXEWWSGMEXMSRWXV]XSƤRHWSPYXMSRWJSVXLMWERHYWIXIWXFEXXIVMIWXSEW-
sess different personal talent determinants of their young players. To use such instruments 
ERH MRXIVTVIX XLI VIWYPXWGSVVIGXP]ORS[MRKQSVIEFSYX XLIMVQIEWYVIQIRXTVSTIVXMIW MW
IWWIRXMEP*EFIV2MNLYMW:ERHIV7ERHIR
3SWXIVZIPH1SOOMROIXEP1SVVS[
.EGOWSR (MWGL 
1SSH  &IWMHIW VITVSHYGMFMPMX] MWWYIW XLIWI MRWXVYQIRXWQYWX
QIIXWTIGMƤGZEPMHMX]VIUYMVIQIRXWGSRGIVRMRKXEPIRXHIZIPSTQIRXTYVTSWIW8LMWVIZMI[
focuses on the latter with respect to the four major racquet sports. Only when instruments 
meet validity requirements they can be of value for talent development in sports (Faber et 
EP+EKRɰ1SVVS[IXEP:EI]IRWIXEP8LIMRGPYWMSRSJXLIVEG-
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UYIXWTSVXWMRSRIVIZMI[WIIQWWIRWMFPIHYIXSXLIWMQMPEVMXMIWFIX[IIRXIRRMWXEFPIXIR-
RMWFEHQMRXSRERHWUYEWLGSRGIVRMRKXLIXEWOWŭVIUYMVIQIRXWQEXGLTIVJSVQERGIWERH
TIVWSREPXEPIRXHIXIVQMRERXWEWHIWGVMFIHMRXLIƤVWXTEVXSJXLIMRXVSHYGXMSR)ZIRXLSYKL
TVSƤPIWSJIPMXITPE]IVWHMJJIVFIX[IIRVEGUYIXWTSVXWERHMRWXVYQIRXWGERFIQSVIWTIGMƤG
JSVSRISJXLIWTSVXWXLIXEPIRXHIXIVQMRERXWXLEXEVIEWWIWWIHEVII\TIGXIHXSFIVIPIZERX
JSVEPPVEGUYIXWTSVXW'SRWIUYIRXP]MXMWI\TIGXIHXSIRVMGLMXWGSRXIRXEPXLSYKLMXMWEGO-
RS[PIHKIHXLEXREXMSREPXEPIRXTVSKVEQQIWKIRIVEPP]JSGYWSRSRIWTIGMƤGWTSVX8LIKSEP
of this systematic review is to provide a state-of-science overview of existing instruments 
measuring personal talent determinants of young players that are actively participating in 
XLIJSYVQENSVVEGUYIXWTSVXW1SVISZIVXLIWIMRWXVYQIRXWEVIIZEPYEXIH[MXLVIKEVHXS
XLIMVZEPMHMX]JSVXEPIRXHIZIPSTQIRXMIXLIWIPIGXMSRERHSVQSRMXSVMRKMRVEGUYIXWTSVXW
The Preferred Reporting Items for Systematic Reviews and Meta-Analysis (PRISMA) sta-
XIQIRX[EWYWIHJSVVITSVXMRK[LIVITSWWMFPI1SLIV0MFIVEXM8IX^PEJJ
%PXQER
methods
systematic search
)PIGXVSRMGHEXEFEWIWIEVGLIW[IVIGSRHYGXIHMR4YF1IH4W]GL-2*3;IFSJ/RS[PIHKI
7GMIRGI(MVIGXERH74368(MWGYWPMQMXIHXSTYFPMWLIHTIIVVIZMI[IHTETIVWJVSQXMPP
1EVGL7IEVGLXIVQWJSVEPPHEXEFEWIWVITVIWIRXIHXLIWTSVXWSJXIRRMWXEFPIXIR-
RMWFEHQMRXSRERHWUYEWLXLIGSRGITXSJXEPIRXERHQIXLSHWSJXIWXMRK7IEVGLIW[IVI
VIWXVMGXIHXSGLMPHVIR ]IEVWYWMRKEHHMXMSREPWIEVGLXIVQWSVPMQMXEXMSRWHITIRHMRK
on the settings of the database. Detailed search strategies of the databases included are 
TVIWIRXIHMR3RPMRI6IWSYVGI&IGEYWIEGSQTVILIRWMZIVIZMI[[EWMRXIRHIH[MXLXLI
TYVTSWIXSƤRHEWQER]VIJIVIRGIWXSHMJJIVIRXQIXLSHWSJXIWXMRKEWTSWWMFPIEPPWXYH]
designs were included. Language was not restricted during the searches. Duplicates were 
VIQSZIHERHWXYHMIWXLEX[IVIRSXEZEMPEFPIEWJYPPPIRKXLTYFPMGEXMSRWFYXSRP]EWEREF-
WXVEGX[IVII\GPYHIH
 Titles and abstracts retrieved from the systematic search were independently screened 
F] X[S MRZIWXMKEXSVW -*ERH4&7XYHMIW[IVI MRGPYHIH MJ  XLI JSGYW[EWSRQIEWY-
VIQIRXW JSV XEPIRXHIZIPSTQIRX  XIRRMW XEFPI XIRRMWFEHQMRXSRERHSVWUYEWL[IVI
WYFNIGXSJXLIWXYH]XLIMRZIWXMKEXIHWEQTPIMRGPYHIHLIEPXL]GLMPHVIRƝ]IEVWERH
XLI][IVI[VMXXIRMR)RKPMWL7TERMWL*VIRGL+IVQERSV(YXGL7XYHMIW[IVII\GPYHIHMJ
TEVXMGMTERXW[IVIRSRLIEPXL]GLMPHVIRSVEHYPXWXLI]HMWGYWWIHXLITVIHMGXMZIZEPYI
of competition results or ranking junior racquet sport performances on adult successes 
[MXLSYXMRJSVQEXMSRSRTIVWSREPXEPIRXHIXIVQMRERXWSVXLI]GSRGIVRIHJEGXSVWFI]SRH
XLI MRHMZMHYEPTPE]IV MIIRZMVSRQIRXEP MRZSPZIQIRX;LIR MRGPYWMSRGSYPHRSXFIHIXIV-
QMRIHJVSQXLIXMXPISVEFWXVEGXXLIJYPPXI\XEVXMGPIW[IVIVIXVMIZIHERHWGVIIRIH%JXIVER
MRHITIRHIRXIZEPYEXMSRF]FSXLMRZIWXMKEXSVWGSRWIRWYW[EWVIEGLIHEFSYXMRGPYWMSRMJ
not the research group was consulted. Reference lists of all relevant articles were manually 
checked for additional papers published using the same criteria of inclusion and exclusion.
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Quality check
The overall methodological quality of the included articles was assessed using the criti-
GEP VIZMI[JSVQJSVUYERXMXEXMZIWXYHMIWF]0E[IXEP GSYRXMRK MXIQW%VXMGPIW
[IVIEWWIWWIH[MXLVIKEVHXSTYVTSWIMXIQVIPIZERGISJFEGOKVSYRHPMXIVEXYVIMXIQ
ETTVSTVMEXIRIWWSJXLIWXYH]HIWMKRMXIQWEQTPIMRGPYHIHMXIQWERHMRJSVQIH
GSRWIRXTVSGIHYVIMXIQSYXGSQIQIEWYVIWMXIQWMKRMƤGERGISJVIWYPXWMXIQ
EREP]WMWMXIQGPMRMGEPMQTSVXERGIMXIQHIWGVMTXMSRSJHVSTSYXWMXIQGSR-
GPYWMSRMXIQTVEGXMGEPMQTPMGEXMSRWMXIQERHPMQMXEXMSRWMXIQ-XIQEFSYX
XLIZEPMHMX]SJXLIQIEWYVIWMRXLIWXYH][EWVEXIHEWMRHIXIVQMREXIMRXLMWTLEWISJXLIVI
search because the validity of the instruments for talent development is a main topic of this 
review and will be investigated in more detail in the next step as described in the section 
Ŭ:EPMHMX]IZEPYEXMSRŭ-XIQEFSYXHIXEMPWSJXLIMRXIVZIRXMSRTVSGIHYVI[EWRSXETTPMGEFPI
FIGEYWIRSRISJXLIWXYHMIWMRGPYHIHMRXIVZIRXMSRW8LISYXGSQIWTIVMXIQ[IVIQIIXW
GVMXIVMEHSIWRSXQIIXXLIGVMXIVMEJYPP]2%RSXETTPMGEFPIERH#MRHIXIVQMREXIVEXMRK
;MIVMOI7PYMW%OOIV7GLIIO)PJIVMRO+IQWIV
:MWWGLIV8SQEOIEJEMVGSQTEVM-
WSRFIX[IIRWXYHMIWSJHMJJIVIRXHIWMKRWXLIHIGMWMSR[EWXEOIRXSGEPGYPEXIETIVGIRXEKI
WGSVIEWEƤREPWGSVIMR[LMGLXLIWYQSJXLIWGSVISJEPPMXIQW[EWHMZMHIHF]XLIRYQFIV
SJVIPIZERXWGSVIHMXIQWJSVXLEXWTIGMƤGVIWIEVGLHIWMKR;IGSRWMHIVIHEVXMGPIW[MXLE
WGSVIƝ	EWPS[QIXLSHSPSKMGEPUYEPMX]FIX[IIR	ERH	WXYHMIWEWKSSHQIXLS-
HSPSKMGEPUYEPMX]ERH"	EWI\GIPPIRXQIXLSHSPSKMGEPUYEPMX]8LMWGPEWWMƤGEXMSR[EWIW-
XEFPMWLIHF]XLIEYXLSVWSJXLMWVIZMI[=IXXLIXLVIWLSPHSJƝ	JSVPS[QIXLSHSPSKMGEP
UYEPMX]GSVVIWTSRHWXSXLIGYXSJJWGSVIYWIHF];MIVMOIIXEP
Validity evaluation
All instruments relevant to the topic of this review and the evidence regarding validity were 
extracted from the articles included. The natural ability and the intrapersonal catalyst do-
QEMRWSJXLI(1+8SJ+EKRɰ*MKYVI[IVIYWIHXSGPEWWMJ]EPPMRWXVYQIRXW
measuring possible personal talent determinants and to present an overview. The descrip-
XMSRSJXLIGEXIKSVMIWSJXLI(1+8MRGPYHMRKOI]XIVQWERHXLIHIWGVMTXMSRWSJXLISVM-
KMREPEVXMGPIWKEZIHMVIGXMSRJSVGPEWWMƤGEXMSR;LIRMRWXVYQIRXWQIEWYVIHWIZIVEPJEGXSVW
WMQYPXERISYWP]XLIJEGXSVXLEX[EWIQTLEWMWIHQSWXHYVMRKQIEWYVIQIRX[EWHIGMWMZI
JSVGPEWWMƤGEXMSR8LIJSPPS[MRKXLVIIL]TSXLIWIW[IVIGLIGOIH[MXLVIKEVHXSIEGLMRWXVY-
QIRXXSIZEPYEXIXLIZEPMHMX]SJXLIMRWXVYQIRXWJSVXEPIRXHIZIPSTQIRXTYVTSWIW
 The test is able to discriminate between elite and non-elite players.
 The test is able to predict future performance.
 8LIXIWXTVSZMHIWEHMVIGXMSRJSVXEPIRXHIZIPSTQIRXF]TVSƤPMRKERH
or monitoring players.
8SMRHMGEXIXLIWTIGMƤGPIZIPSJIZMHIRGIVIKEVHMRKXLIWIZEPMHMX]L]TSXLIWIW&S\*ŬL]TS-
thesis testing’ of the COnsensus-based Standards for the selection of health Measurement 
-2WXVYQIRXW'371-2GLIGOPMWX[EWYWIH1SOOMROIXEP8LMWFS\SJXLI'371-2
checklist makes rating the methodological quality of studies possible with regard to the va-
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PMHMX]EWTIGXWHIWGVMFIHYWMRKMXIQW[MXLETSMRXVEXMRKWGEPII\GIPPIRXKSSHJEMVERH
TSSV7YFWIUYIRXP]XLIQIXLSHSPSKMGEPUYEPMX]TIVWXYH]MWSFXEMRIHF]XEOMRKXLIPS[IWX
rating of any item (‘worst score counts’). All studies are included for the data syntheses. 
8EFPIHIQSRWXVEXIWLS[XLIƤREPVEXMRKWVIKEVHMRKXLIZEPMHMX]SJEPPMRWXVYQIRXWJSYRHMR
this review were determined per hypothesis using COSMIN. As the validity of an instrument 
HITIRHWSRVIPMEFMPMX]XLIMRJSVQEXMSREFSYXXLIEFSZIQIRXMSRIHVIPMEFMPMX]EWTIGXWJVSQ
XLIUYEPMX]GLIGOSJ0E[IXEP[EWEPWSXEOIRMRXSEGGSYRXMRXLIHEXEW]RXLIWIWXS
make fairer interpretations of the instrument’s validity.
Table 1. Ratings for validity evaluation
raTing CriTeria LeveL of evidenCe
+++ (---) Hypotheses confirmed (rejected) in multiple studies of good me-
thodological quality or in one study of excellent methodological 
quality
strong
++ (--) Hypotheses confirmed (rejected) in multiple studies of fair metho-
dological quality or in one study of good methodological quality
moderate
+ (-) Hypotheses confirmed (rejected) in one study of fair methodolo-
gical quality
Limited
+/- Conflicting findings Conflicting
? only studies of poor methodological quality unknown
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results
systematic search
8LIW]WXIQEXMGWIEVGL]MIPHIHWXYHMIW*MKYVI%JXIVVIQSZEPSJHYTPMGEXIWR!
ERH XLII\GPYWMSRSJWXYHMIWFEWIHSR XMXPIERHEFWXVEGX R! JYPPXI\XEVXMGPIWSJ
WXYHMIW[IVIEWWIWWIH[MXL VIKEVH XSIPMKMFMPMX]3J XLIWXYHMIW VIXVMIZIH[IVII\-
cluded. The main reason for exclusion was that the study did not concern talent develop-
QIRXR!3XLIVVIEWSRW[IVIXLIMRGPYWMSRSJEHYPXTPE]IVWSRP]R!ERHXLIWXYH]
concerned the predictive value of junior competition results or ranking with regard to adult 
WYGGIWW[MXLSYXMRJSVQEXMSRSRTIVWSREPXEPIRXHIXIVQMRERXWR!SVJEGXSVWFI]SRHXLI
TPE]IVMIIRZMVSRQIRXEPMRZSPZIQIRXR!%VIJIVIRGIGLIGOSRXLIVIQEMRMRKWXYHMIW
]MIPHIHEHHMXMSREPWXYHMIWSJ[LMGLXLVII[IVII\GPYHIH8[SWXYHMIW[IVII\GPYHIHFI-
GEYWIXLI]HMHRSXJSGYWSRXEPIRXHIZIPSTQIRXR!SV]SYRKTPE]IVWR!%XLMVHWXYH]
[EWI\GPYHIHFIGEYWIMX[EWE7TERMWLGST]SJEREVXMGPIMRGPYHIH*MREPP]WXYHMIW[IVI
included which investigated aspects of talent development in young racquet sport players 
GSZIVMRK XIRRMW R! XEFPI XIRRMW R!ERHFEHQMRXSRR!2SWXYHMIWQIIXMRK XLI
inclusion criteria were found with regard to squash. The studies included were based on 
EGVSWWWIGXMSREPR!SVEQYPXMGSLSVXPSRKMXYHMREPHIWMKRR!8[IRX]RMRIEVXMGPIW
[IVI[VMXXIRMR)RKPMWLERHSRIMR*VIRGL(IXEMPIHMRJSVQEXMSRSJIEGLWXYH]MRGPYHIHMW
TVIWIRXIHMR3RPMRI6IWSYVGI
Quality check
The results of the overall quality check using the critical review form for quantitative stu-
HMIWF]0E[IXEP EVIWYQQEVMWIH MR8EFPI2MRIWXYHMIW[IVIVEXIHƝ	
WXYHMIWFIX[IIR	ERH	ERHWXYHMIW"	ERH[IVIIZEPYEXIHEWWXYHMIW[MXL
PS[KSSHERHI\GIPPIRXQIXLSHSPSKMGEPUYEPMX] VIWTIGXMZIP]8LIHMJJIVIRGIWEQSRKXLI
qualities of the studies were especially observed with regard to the inclusion of relevant 
FEGOKVSYRH PMXIVEXYVI XLIIXLMGEP MWWYIW XLIHIWGVMTXMSRSJ XLI VIPMEFMPMX]SJ MRWXVYQIRXW
YWIH XLIGSRGPYWMSR XLI MQTPMGEXMSRWERH XLIWXYH]ŭW PMQMXEXMSRW7M\SJ XLIEVXMGPIW
reported detailed information about the reliability of the measurements. 
'Passification YsinK tLe (1+8 
8LIGPEWWMƤGEXMSRSJXLIMRWXVYQIRXWI\XVEGXIHJVSQXLIMRGPYHIHEVXMGPIWYWMRKXLIREXY-
VEPEFMPMX]ERHMRXVETIVWSREPGEXEP]WXHSQEMRWSJXLI(1+8+EKRɰMWWLS[RMR
*MKYVIWERH8LIMRWXVYQIRXWGSZIVEPEVKIEVIESJXLIREXYVEPEFMPMXMIW*MKYVIERH
MRXVETIVWSREPGEXEP]WXW*MKYVI)WTIGMEPP]XLITL]WMGEPEWTIGXWSJFSXLGSRGITXWMRGPYHI
a large number of various instruments. The creative and social aspects of the natural abili-
XMIWERHZSPMXMSREWGEXEP]WXWEVIRSXWTIGMƤGEPP]EWWIWWIHMRER]MRWXVYQIRX 
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Figure 2. Flow chart systematic search
SXudies idenXiƤed XhrSuKh electronic database searching
N ! 
4uFMed! SGienGe(ireGX! 4s]Gh-nJS! 
STSrX(-S'9S! WeF SJ /nS[PedKe!
Duplicates removed
N ! 
Screened for inclusion
N !  
)\GPuded Sn Fasis SJ XiXPe Sr aFsXraGX 
N ! 
Full-text articles assessed 
for eligibility 
N ! 
Full-text articles excluded
N  ! 
Main e\GPusiSn reasSns
•  NSX aFSuX XaPenX deZePSTQenX n!
•  %duPX sXud] n!
•  .uniSr raGUueX sTSrX TerJSrQanGe n!
•  *aGXSrs Fe]Snd Xhe TPa]er n!.
Studies included in review 
before reference check 
N ! 
Full-text articles excluded
N  ! 
Main e\GPusiSn reasSn
ŵ  NSX aFSuX XaPenX deZePSTQenX n! 
ŵ  %duPX sXud] n! 
ŵ  STanish GST] n!.
%ddiXiSnaP sXudies idenXiƤed 
through reference checking
N ! 
Studies included in review 
N ! 
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2otes only the Ƥrst author is mentioned 2% not applicable # indeterminate rating 1!;as the study pur-
pose stated clearly# 2!;as releZant bacOground literature reZie[ed# !;as the design appropriate Jor the 
research Uuestion# !;as the sample described in detail# !;as sample si^e NustiƤed# 6!;as inJormed 
consent obtained# (iJ not described assume no) !;ere the outcome measures reliable# (iJ not described 
assume no) !;ere the outcome measures Zalid# (iJ not described assume no) !;as interZention descri-
bed in detail# 1!;ere results reported in terms oJ statistical signiƤcance# 11!;ere the analysis methods 
appropriate# 12!;as clinical importance reported# 1!;ere any drop-outs reported# 1!;ere conclusions 
appropriate giZen the study methods# 1!%re there any implications Jor clinical practice giZen the results 
oJ the study# 16!;ere limitations oJ the study acOno[ledged and described by the authors# # item was not 
applicable because only descriptive characteristics were presented.
 Table 2. 6esYlts of tLe UYalit] cLecO YsinK tLe 'ritical 6eZie[ *orm ũ 5YantitatiZe 7tYdies 0a[ et al 
auThor* (year) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 score 
(%)
1. Amusa (2001) 1 0 1 1 0 1 0 ? NA NA# 1 0 1 0 0 0 46
2. Amusa (2002) 1 0 1 1 0 0 0 ? NA NA# 1 0 1 0 0 0 38
3. Bańkosz (2012) 1 1 1 0 0 0 1 ? NA 1 1 0 1 1 1 0 64
4. Bencke (2002) 1 1 1 1 0 1 0 ? NA 1 1 0 1 1 1 0 71
5. Blomqvist (2000) 1 1 1 1 0 0 1 ? NA 1 1 0 1 1 0 1 71
6. Carrasco (2010) 1 0 1 1 0 1 0 ? NA 1 1 0 1 0 1 0 57
7. Elliot (1990) 1 0 1 1 0 0 0 ? NA 1 1 0 1 1 1 0 57
8. Faber (2014) 1 1 1 1 0 1 1 ? NA 1 1 0 1 1 1 1 86
9. Farrow (2012) 1 1 1 1 0 1 0 ? NA 1 1 0 1 1 1 1 79
10. Filipčič (2002) 1 0 1 1 0 0 0 ? NA 1 1 0 1 0 1 0 50
11. Filipčič (2005)a 1 0 1 1 0 0 0 ? NA 1 1 0 1 0 0 0 43
12. Filipčič (2005)b 1 0 1 1 0 0 0 ? NA 1 1 0 1 0 0 0 43
13. Filipčič (2010) 1 0 1 1 0 0 0 ? NA 1 1 0 1 0 1 0 50
14. Gillet (2009) 1 1 1 1 0 1 1 ? NA 1 1 0 1 1 1 1 86
15. Girard (2009) 1 1 1 1 0 1 1 ? NA 1 1 0 1 1 1 0 79
16. Karnia (2010) 1 0 1 1 0 1 0 ? NA 1 1 0 1 0 0 0 50
17. Landlinger (2012) 1 1 1 1 0 1 0 ? NA 1 1 0 1 1 0 0 64
18. Lane (2002) 1 1 1 1 0 1 1 ? NA 1 1 0 1 0 0 0 64
19. Leone (1998) 1 1 1 1 0 1 0 ? NA 1 1 0 1 0 1 0 64
20. Mantis (1998) 0 0 1 1 0 0 0 ? NA 1 1 0 1 1 0 0 43
21. Munivrana (2011) 1 1 1 1 0 0 0 ? NA 1 1 0 1 1 1 0 64
22. Nikolić (2014) 1 1 1 1 0 0 0 ? NA 1 1 0 1 0 1 0 57
23. Panjan (2010) 1 1 1 1 0 0 0 ? NA 0 1 0 1 1 0 1 57
24. Roetert (1992) 1 0 1 1 0 1 0 ? NA 1 1 0 1 1 1 0 64
25. Roetert (1995) 1 0 1 1 0 1 0 ? NA NA# 1 0 1 0 0 0 46
26. Roetert (1996) 1 1 1 1 0 0 0 ? NA 1 1 0 1 0 1 0 57
27. Sánchez-Muñoz (2007) 1 0 1 1 0 1 0 ? NA 1 1 0 1 1 1 0 64
28. Van den Berg (2006) 1 1 1 1 0 1 0 ? NA 1 1 0 1 1 1 1 79
29. Van den Berg (2012) 1 1 1 1 0 1 0 ? NA 1 1 0 1 1 1 1 79
30. Ziemann (2011) 1 1 1 1 0 1 0 ? NA 1 1 0 1 0 0 0 57
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Figure 3. Overview instruments ‘natural abilities’
2o instruments [ere Jound Jor this category. 1. %musa et al. (21 ) 2. %musa et al. (22) .&aʿOos^ 
(212) . &encOe et al. (22) . &lomUZist et al. (2) 6. 'arrasco et al. (21) . )lliott et al. (1) 
. *aber et al. (21) . *arro[ and 6eid (212) 1. *ilipʐiʐ and >aZr˚Oi (22) 11. *ilipʐiʐ and *ilipʐiʐ 
(2a) 12. *ilipʐiʐ and *ilipʐiʐ (2b) 1. *ilipʐiʐ et al. (21) 1. +illet et al. (2) 1. +irard and 
Millet (2009), 16. Karnia et al. (2010), 17. Landlinger et al. (2012), 18. Lane et al. (2002), 19. Leone and 
0ariZiɯre (1) 2. 1antis et al. (1) 21. 4hillips et al. (21) 22. 1uniZrana et al. (211) 2. 2iOoliʊ et 
al. (21) 2. 6oetert et al. (12) 2. 6oetert et al. (1) 26. 6oetert et al. (16) 2. 7anche^-1uno^ et 
al. (2) 2. :an (en &erg et al. (26) 2. :an (en &erg et al. (212) . >iemann et al. (211).
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Figure 4. 3ZerZiew iRstrYmeRts ŬiRtraTersoRal catalystsŭ
2o instrYQents were JoYnd Jor tLis cateKory  %QYsa et al  ,  %QYsa et al , &aʿOos^ 
,  &encOe et al ,  &loQUvist et al ,  'arrasco et al ,  )lliott et al , 
 *aber et al ,  *arrow and 6eid ,  *iliTʐiʐ and >avr˚Oi ,  *iliTʐiʐ and *iliTʐiʐ 
a,  *iliTʐiʐ and *iliTʐiʐ b,  *iliTʐiʐ et al ,  +illet et al ,  +irard and 
Millet (2009), 16. Karnia et al. (2010), 17. Landlinger et al. (2012), 18. Lane et al. (2002), 19. Leone and 
0ariviɯre ,  1antis et al ,  4LilliTs et al ,  1Ynivrana et al ,  2iOoliʊ et 
al ,  6oetert et al ,  6oetert et al ,  6oetert et al ,  7ancLe^1Yno^ et 
al ,  :an (en &erK et al ,  :an (en &erK et al ,  >ieQann et al 
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Validity evaluation
8LIHEXESJXLIWTIGMƤGQIXLSHSPSKMGEPUYEPMX]GLIGOJSVZEPMHMX]YWMRK&S\*ŬL]TSXLIWMW
XIWXMRKŭSJXLI'371-2GLIGOPMWXEVITVIWIRXIHMRXLI3RPMRI6IWSYVGI8LIHEXEW]RXLI-
sis for the validity evaluation of the instruments for talent development found in this review 
MWWYQQEVMWIHMR8EFPI%QSVIHIXEMPIHHEXEW]RXLIWMWMWTVIWIRXIHFIPS[F]QIERWSJ
JSYVWYFWIGXMSRW[LMGLEVIHIVMZIHJVSQXLI(1+8*MKYVIQIRXEPREXYVEPEFMPMXMIW
TL]WMGEPREXYVEPEFMPMXMIWMRXVETIVWSREPXVEMXWERHMRXVETIVWSREPKSEPQEREKIQIRX+EKRɰ

Mental natural abilities
7M\WXYHMIWJSGYWIHSRQIRXEPREXYVEPEFMPMXMIWMRGPYHMRKSRIWXYH]SREQYPXMGSLSVX
PSRKMXYHMREP HIWMKR 4ERNER 7EVEFSR 
 *MPMTʐMʐ  ERH ƤZI WXYHMIW FEWIH SR E
GVSWWWIGXMSREPHIWMKR&EʿOSW^&PSQUZMWX0YLXERIR0EEOWS
/IWOMRIR
*EVVS[
6IMH1ERXMW>EGLSTSYPSY
1EZVMHMW6SIXIVX+EVVIXX&VS[R

'EQEMSRI8LIQIXLSHSPSKMGEPUYEPMX]IZEPYEXMSRJSVZEPMHMX]]MIPHIHEVEXMRK
SJKSSHJSVXLIQYPXMGSLSVXWXYH]4ERNERIXEPERHJEMVJSVXLVIIGVSWWWIGXM-
SREPWXYHMIW &PSQUZMWXIXEP1ERXMWIXEP6SIXIVXIXEP 3RPMRI
6IWSYVGI8[SGVSWWWIGXMSREPWXYHMIW&EʿOSW^*EVVS[
6IMH[IVI
VEXIHTSSVHYIXSWQEPPWEQTPIWM^IR 1SOOMROIXEP
&PSQUZMWXIXEP ERH*EVVS[
6IMH  MRGPYHIHGSQTPI\ XEWOW JSVKEQI
YRHIVWXERHMRKERHERXMGMTEXSV]WOMPPWXIWXWVIWTIGXMZIP][LMGLETTIEPIHXSLMKLIVGSK-
RMXMZIJYRGXMSRWGSRWMHIVEFP]&EʿOSW^4ERNERIXEPERH6SIXIVXIXEP
YWIHWMQTPIVTIVGITXYEPXEWOW1ERXMWIXEPMRGPYHIHFSXLGSQTPI\ERH
simple mental tasks. There is limited evidence that more complex mental tasks can be 
used for talent developmental purposes to distinguish elite from non-elite players and 
XSKMZIHMVIGXMSRXSXVEMRMRKMRXEFPIXIRRMWFEHQMRXSRERHXIRRMWVIWTIGXMZIP]&EʿOSW^
&PSQUZMWXIXEP1ERXMWIXEP&IGEYWIXLIQIXLSHSPSKMGEPUYEPMX]SJ
XLIWXYH]SJ&PSQUZMWXIXEPERH1ERXMWIXEP[EWVEXIHEWJEMVXLIZEPMHM-
X]SJXLIKEQIYRHIVWXERHMRKXIWXERHXLI:MIRREHIXIVQMREXMSRYRMX[EWVEXIHEWTS-
WMXMZIFEWIHSRPMQMXIHIZMHIRGI/MREIWXLIXMGHMJJIVIRXMEXMSREFMPMX]QIEWYVIQIRXW
[IVISRP]IZEPYEXIHMRSRIWXYH]SJTSSVQIXLSHSPSKMGEPUYEPMX]&EʿOSW^WS
XLIZEPMHMX]JSVXEPIRXHIZIPSTQIRX[EWVEXIHEWYRORS[R#%HHMXMSREPP]1ERXMWIXEP
HIQSRWXVEXIHXLIEHHIHZEPYISJXLIMVWMQTPITIVGITXYEPXEWOWXSTVIHMGXGYV-
VIRXTIVJSVQERGISJXLIXIRRMWWIVZI4ERNERIXEPŭWPSRKMXYHMREPERH6SIXIVX
IXEPŭWGVSWWWIGXMSREPWXYH]SRXLISXLIVLERHHMHRSXGSRƤVQWMQTPIVIEGXMSR
time as an important factor for (future) tennis performance and the response time and 
reaction pole were rated negative correspondingly based on limited (-) and moderate 
IZMHIRGI*VSQEPPWM\WXYHMIWSRP]X[SWXYHMIWTVIWIRXIHEGGITXEFPIMRJSVQEXMSR
SRVIPMEFMPMX]8EFPI&PSQUZMWXIXEP*EVVS[
6IMH 
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Physical natural abilities
-R XSXEPWXYHMIW JSGYWIHSRTL]WMGEPREXYVEPEFMPMXMIW MRGPYHMRKWXYHMIWFEWIH
SREGVSWWWIGXMSREPHIWMKRERHWXYHMIWSREQYPXMGSLSVXPSRKMXYHMREPHIWMKR8LI
QIXLSHSPSKMGEPUYEPMX]IZEPYEXMSRJSVZEPMHMX]]MIPHIHKSSHR!4ERNERIXEP
JEMVR!*EFIV3SWXIVZIPH
2MNLYMW:ERHIV7ERHIR*MPMTʐMʐ
>EZV˚OM
*MPMTʐMʐ
*MPMTʐMʐE*MPMTʐMʐ
*MPMTʐMʐF*MPMTʐMʐ4MWO
*MPMTʐMʐ0ISRI

0EVMZMɯVI1ERXMWIXEP2MOSPMʊ*YVNER1ERHMʊ/SRHVMʐ6SIXIVXIX
EP6SIXIVX&VS[R4MSVOS[WOMP
;SSHWXSTSSVR!%QYWE8SVMSPE

(LEPM[EP&IRGOIIXEP)PPMSXX%GOPERH&PEROWF]
&PSSQƤIPH+MVEVH

1MPPIX/EVRMEIXEP0ERHPMRKIV7XɼKKP0MRHMRKIV;EKRIV
1ʀPPIV
6SIXIVX4MSVOS[WOM;SSHW
&VS[R:ERHIR&IVK'SIX^II
4MIREEV
>MIQERR7PIH^MI[WOE+V][EG^+MFWSR
;MIV^FEVEXMRKW1SWXMRWXVYQIRXW
found for measuring physical natural abilities were rated from negative based on mo-
HIVEXIIZMHIRGIXSGSRƥMGXMRKƤRHMRKW2SIZMHIRGI[EWJSYRHMRXLMWVIZMI[
XSGSRƤVQXLIYWIJYPRIWWSJXLIWIMRWXVYQIRXWMRXEPIRXHIZIPSTQIRXMRVEGUYIXWTSVXW
I\GITXJSVXLIEWWIWWQIRXSJGSSVHMREXMSRERHWTSVXWTIGMƤGXEWOW8EFPI
%PXLSYKLWTIIHIRHYVERGIƥI\MFMPMX]EKMPMX]WTIIHERHFEPERGIWIIQXSFIVIPEXIHXS
TIVJSVQERGIEXWSQIEKI*MPMTʐMʐ
*MPMTʐMʐE*MPMTʐMʐ
*MPMTʐMʐF*MPMTʐMʐ
IXEP0ISRI
0EVMZMIVI2MOSPMʊIXEP6SIXIVXIXEP:ERHIR
&IVKIXEP>MIQERRIXEPXLIWIƤRHMRKWGERRSXFIKIRIVEPMWIHXSSXLIV
studies recruiting other age groups and/or other playing levels because no longitudinal 
WXYHMIWEVIEZEMPEFPI1SVISZIV4ERNERIXEPŭWQYPXMGSLSVX PSRKMXYHMREPWXYH]
JSYRHXLEXEWTSVXWTIGMƤGXIWXŬVEGUYIXFEPPLERHPMRKŭERHX[SEKMPMX]XIWXWŬ\Q
run’ and ‘fandrill’) were the most promising variables for predicting which players belon-
KIHXSXLIIPMXISVRSRIPMXIKVSYTFYXXLIEGGYVEGMIWSJXLITVIHMGXIHQSHIPW[IVITSSV
[MXLLMKLVIPEXMZIIVVSVW3RP]+MVEVH
1MPPIXMRGPYHIHMRJSVQEXMSRSRVIPMEFMPMX]
of their measurements. 
 =IX1ERXMWIXEP*EFIVIXEPERH2MOSPMʊIXEPHIQSRWXVEXIH
that eye-hand coordination is an essential ability for high performance in table ten-
RMWERHXIRRMW[LMGLPIKMXMQEXIWXLIMRWXVYQIRXWYWIHJSVXEPIRXHIZIPSTQIRX8LVII
WXYHMIWWYTTSVXXLIWIƤRHMRKWF]WLS[MRKXLEXXLIMVWTSVXWTIGMƤGXIWXW ŬVIFSYRHMRK
XIRRMWFEPP[MXLVEGUYIXŭERHŬVEGUYIXFEPPLERHPMRKŭMR[LMGLI]ILERHGSSVHMREXMSRMW
ERIWWIRXMEPJIEXYVILEZIWMKRMƤGERXVIPEXMSR[MXLGSQTIXMXMSRSYXGSQIWMREHSPIWGIRX
XIRRMWTPE]IVW*MPMTʐMʐ
*MPMTʐMʐF*MPMTʐMʐIXEP4ERNERIXEP8LI
methodological quality regarding the validity aspects of these studies was rated good 
4ERNERIXEPSVJEMVHYIXSXLIWQEPPWEQTPI*EFIVIXEP1ERXMWIXEP
SVHYIXSXLIEFWIRGISJTVMSVL]TSXLIWIW*MPMTʐMʐ
*MPMTʐMʐF*MPMTʐMʐIX
EP2MOSPMʊIXEP'SRWIUYIRXP]XLIPIZIPSJIZMHIRGIJSVERI]ILERHGSSV-
dination test is positive based on moderate evidence (++). Reliability aspects were only 
TEVXSJXLIWXYH]SJ*EFIVIXEPERH[IVIGSRWMHIVIHWYJƤGMIRXJSVXLIXIWXYWIH
in this study.
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eLiTe versus  non eLiTe prediCT fuTure performanCe direCTion for TaLenT deveLopmenT
instrument studies rate studies rate studies rate
n
at
ur
al
 a
bi
lit
ie
s
m
en
ta
l
intellectual game understanding test 5 + 5 +
anticipatory skills test 9 ? 9 ?
Vienna determination unit 20 +
perceptual response time 24 -
reaction pole 23 -- 23 -- 23 --
Basin timer 20
depth perception 20
Kinaesthetic differentiation 3 3 ?
Creative -
social -
ph
ys
ic
al
muscular speed* 7, 23 -- 7, 23 -- 11,12,13,15,16,23,25,26,28 +/-
endurance * 23 -- 23 -- 4,10,11,13,16,19,23,24,25,28,30 +/-
power * 4, 7, 23, 26 +/- 7, 23 -- 2,4,7,11,12,13,15,19,23,24,25,26,28 -
strength * 4, 7, 23, 26 +/- 7, 23 -- 2,4,7,12,13,15,23,24,25,26,28 -
Flexibility* 7, 23, 26 +/- 7, 23 -- 2,4,11,12,19,23,24,25,26,28 +/-
motor control agility* 7, 23, 26 +/- 7, 23 -- 4,11,12,13,23,24,25,26,28 +/-
speed* 23 -- 23 -- 11,12,20,23 +/-
Coordination* 8 ++ 8,20 ++
Balance* 23 -- 23 -- 12,13,16,23 +/-
Sport-speGifiG 17, 23 -- 23 -- 11,12,16,17,20,23,24 +
in
tra
pe
rs
on
al
 c
at
al
ys
ts
tr
ai
ts
physical anthropometry* 4,7,23,27 7,23 1,4,6,7,11,16,19,21,22,23,27,28,29,30
Body composition* 4,23,27 7,23 1,6,7,16,19,21,22,23,27,28,29,30
respiratory function* 7 ? 7 ? 7
mental rosenberg’s self esteem scale 18 ++
g
oa
l-m
an
ag
em
en
t SelJ-eJfiGaG] test 18 ++
awareness mCope 18 ++
motivation sport motivation scale 14 ++ 14 ++
Basic psychological needs – sport scale 14 ++ 14 ++
Volition -
 9mFrella term for all instrYments measYrinK tLis cLaracteristic  AmYsa et al    AmYsa et al  
&aʾOos^   &encOe et al   &lomUZist et al   'arrasco et al   )lliott et al  
 *aFer et al   *arro[ and 6eid   *iliTʏiʏ and >aZr˙Oi   *iliTʏiʏ and *iliTʏiʏ a  
*iliTʏiʏ and *iliTʏiʏ F  *iliTʏiʏ et al   +illet et al   +irard and 1illet   /arnia et 
al   0andlinKer et al   0ane et al   0eone and 0ariZiɮre   1antis et al  
 4LilliTs et al   1YniZrana et al   2iOoliʉ et al   6oetert et al  
Table 3. 7Ymmar] of tLe Zalidit] eZalYation of instrYments for talent deZeloTment  
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eLiTe versus  non eLiTe prediCT fuTure performanCe direCTion for TaLenT deveLopmenT
instrument studies rate studies rate studies rate
n
at
ur
al
 a
bi
lit
ie
s
m
en
ta
l
intellectual game understanding test 5 + 5 +
anticipatory skills test 9 ? 9 ?
Vienna determination unit 20 +
perceptual response time 24 -
reaction pole 23 -- 23 -- 23 --
Basin timer 20
depth perception 20
Kinaesthetic differentiation 3 3 ?
Creative -
social -
ph
ys
ic
al
muscular speed* 7, 23 -- 7, 23 -- 11,12,13,15,16,23,25,26,28 +/-
endurance * 23 -- 23 -- 4,10,11,13,16,19,23,24,25,28,30 +/-
power * 4, 7, 23, 26 +/- 7, 23 -- 2,4,7,11,12,13,15,19,23,24,25,26,28 -
strength * 4, 7, 23, 26 +/- 7, 23 -- 2,4,7,12,13,15,23,24,25,26,28 -
Flexibility* 7, 23, 26 +/- 7, 23 -- 2,4,11,12,19,23,24,25,26,28 +/-
motor control agility* 7, 23, 26 +/- 7, 23 -- 4,11,12,13,23,24,25,26,28 +/-
speed* 23 -- 23 -- 11,12,20,23 +/-
Coordination* 8 ++ 8,20 ++
Balance* 23 -- 23 -- 12,13,16,23 +/-
Sport-speGifiG 17, 23 -- 23 -- 11,12,16,17,20,23,24 +
in
tra
pe
rs
on
al
 c
at
al
ys
ts
tr
ai
ts
physical anthropometry* 4,7,23,27 7,23 1,4,6,7,11,16,19,21,22,23,27,28,29,30
Body composition* 4,23,27 7,23 1,6,7,16,19,21,22,23,27,28,29,30
respiratory function* 7 ? 7 ? 7
mental rosenberg’s self esteem scale 18 ++
g
oa
l-m
an
ag
em
en
t SelJ-eJfiGaG] test 18 ++
awareness mCope 18 ++
motivation sport motivation scale 14 ++ 14 ++
Basic psychological needs – sport scale 14 ++ 14 ++
Volition -
 6oetert et al   6oetert et al   7ancLe^1Yno^ et al   :an Den &erK et al  
 :an Den &erK et al   >iemann et al  Kra] and FlacO reTresent stYdies [itL ŬToorŭ and Ŭfair to 
Koodŭ metLodoloKical UYalit] for Zalidit] resTectiZel] '371-2 )\Tlanation ratinK ZalYes in 8aFle  
 )lite Tla]ers inclYded elite Tla]ers e\Tert Tla]ers LiKLTerformance Tla]ers and national Tla]ers nonelite Tla]ers 
inclYded nonelite Tla]ers comTetitiZe and noncomTetitiZe Tla]ers 
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8LIWTIGMƤGWXVSOIXEWOWIKJSVILERHSVFEGOLERHWXVSOIWIIQXSLEZIEWMKRMƤGERX
VIPEXMSR[MXLTIVJSVQERGIVIWYPXWMRXIRRMWEXXLEXXMQI0ERHPMRKIVIXEP6SIXIVX
IXEP,S[IZIVXLIWIVIPEXMSRWEVIUYMXIPSKMGEPEWWYGLXEWOWEVITEVXSJVIKY-
lar training and/or matches and might not be good indicators for measuring physical 
natural abilities.
Intrapersonal traits
%RXLVSTSQIXV]ERHFSH]GSQTSWMXMSRQIEWYVIQIRXW[IVIYWIH MRWXYHMIW MRGPY-
HMRKQYPXMGSLSVXPSRKMXYHMREPWXYH]ERHGVSWWWIGXMSREPWXYHMIW8LIQIXLSHSPS-
KMGEPUYEPMX]VIKEVHMRKXLIZEPMHMX]SJXLIQYPXMGSLSVXWXYH]4ERNERIXEP[EW
VEXIHKSSHERHSJXLIGVSWWWIGXMSREPWXYHMIWTSSVR!%QYWE8SVMSPE(LEPM[EP

1SOK[EXLM&IRGOIIXEP'EVVEWGS4VEHEW
1EVXMRI^)PPMSXXIXEP
/EVRMEIXEP1YRMZVERE4EY˚Mʊ
/SRHVMʐ7ɨRGLI^1YɷS^7ER^

>EFEPE :ERHIR&IVKIX EP :ERHIR&IVK'SIX^II
4MIREEV 
>MIQERRIXEPXSJEMVR!*MPMTʐMʐ
*MPMTʐMʐF0ISRI
0EVMZMIVI
2MOSPMʊIXEP8LIWI MRGPYHIHWXYHMIWSJ JEMVSVKSSHUYEPMX]WLS[GSRƥMGXMRK
ƤRHMRKWVIKEVHMRKXLIMVZEPMHMX]JSVXEPIRXHIZIPSTQIRX
0ISRI
0EVMZMIVIGSRGPYHIXLEXEPVIEH] MREHSPIWGIRGIGPIEVERXLVSTSQIXVMG
HMJJIVIRGIWFSH]QEWWLIMKLXERHXLIWYQSJWM\WOMRJSPHWI\MWXFIX[IIRIPMXIEXL-
PIXIW JVSQK]QREWXW G]GPMWXWERH XIRRMWTPE]IVW8LI]WYKKIWX XLEX XLMWGSYPHFIE
WXEVXMRKTSMRXJSVXEPIRXHIXIGXMSRSV MHIRXMƤGEXMSRERHXVEMRMRKEHNYWXQIRX*MPMTʐMʐ

*MPMTʐMʐEGSRƤVQXLIWIƤRHMRKW[MXLVIWTIGXXSFSH]QEWWERHWOMRJSPHWERH
EHHGEPJKMVXLEWEWMKRMƤGERX ZEVMEFPI JSVTVIHMGXMRKGSQTIXMXMSRWYGGIWW MR XIRRMW
2MOSPMʊIXEPGSRGPYHIHXLEXEPWSWYFGYXERISYWEFHSQIRJEXX]XMWWYITSWMXMZIP]
MRƥYIRGIWEFEPPGSRXVSPXEWOMR]SYRKXEFPIXIRRMWTPE]IVW-RPMRI[MXLXLIWIWXYHMIW
4ERNERIXEPWLS[IHXLEXGSEGLIWWIPIGXIHFSH]LIMKLXEWSRISJXLIQSWXMQ-
TSVXERXQSVTLSPSKMGEPGLEVEGXIVMWXMGWJSVKSSHXIRRMWTPE]IVW,S[IZIVXLIEYXSQEXMG
QIXLSHWSJXLMWWXYH]XSQSHIPJYXYVITIVJSVQERGIHMHRSXGSRƤVQXLITVIHMGXMZIZEPYI
SJXLIERXLVSTSQIXVMGERHFSH]GSQTSWMXMSRQIEWYVIQIRXW1SVISZIVXLIWXYHMIWSJ
TSSVUYEPMX]HSRSXEHHRI[MRWMKLXWXSXLIEFSZIƤRHMRKWERHSRP]GSRXVMFYXIF]WYT-
plying knowledge regarding subgroups of elite athletes at a certain age. The reliability 
of the instruments used was not described in any of these studies.
 3RP])PPMSX IX EP  MRGPYHIH MRWXVYQIRXWQIEWYVMRK VIWTMVEXSV] JYRGXMSRW MR
their longitudinal study. They found no differences between elite and non-elite players 
MRPYRKZSPYQISVEMVƥS[VEXI,S[IZIVFIGEYWIXLIQIXLSHSPSKMGEPZEPMHMX]UYEPMX]
SJ)PPMSXŭWWXYH][EWVEXIHEWTSSV3RPMRI6IWSYVGI XLITVIHMGXMZIZEPYISJXLIWI
instruments was rated as unknown (?). 
 0ERI.SRIWERH7XIZIRWYWIH6SWIRFIVKŭW7IPJ)WXIIQ7GSVI7IPJIJƤGE-
G]WGEPIERHXLI1SHMƤIH'34)1'34)XSEREP]WIXLITW]GLSPSKMGEPWXEXISJEXIRRMW
TPE]IV8LIEYXLSVWGSRGPYHIXLEX PS[WIPJIWXIIQWMKRMƤGERXP] VIHYGIHWIPJIJƤGEG]
ERH[EWEWWSGMEXIH[MXLQEPEHETXMZIGSTMRKWXVEXIKMIW'SRWIUYIRXP]XLIZEPMHMX]SJ
6SWIRFIVKŭW7IPJ)WXIIQ7GSVIERH7IPJIJƤGEG]WGEPI[EWVEXIHEWTSWMXMZIFEWIHSR
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QSHIVEXIIZMHIRGI0ERIIXEPEPWSGSRƤVQIHVIPMEFMPMX]ERHSXLIVZEPMHMX]
aspects from those related to talent development of both instruments in the ‘Methods’ 
WIGXMSR8EFPI
Intrapersonal goal management
*MREPP]MRWXVYQIRXWXSQIEWYVIXLIMRXVETIVWSREPGEXEP]WXWGSRGIVRMRKQIRXEPERHKSEP
management issues were presented in two studies of good methodological validity. 
+MPPIX&IVNSXERH+SFERGɰGSRƤVQIHXLITVIHMGXMZIZEPYISJMRWXVYQIRXWXSEW-
sess motivational aspects in young tennis players. They revealed that self-determined 
QSXMZEXMSRXS[EVHWXIRRMWQIEWYVIH[MXLXLI7TSVX1SXMZEXMSR7GEPIWMKRMƤGERXP]TVI-
HMGXIHWTSVXTIVJSVQERGIHYVMRK]IEVW MREHSPIWGIRXTPE]IVW]IEVWEQSRK
XLIXSTMR*VERGI7IPJHIXIVQMRIHQSXMZEXMSRMWHIWGVMFIHEPSRKEGSRXMRYYQSJ
MRXVMRWMGQSXMZEXMSRI\XVMRWMGQSXMZEXMSRERHEQSXMZEXMSRMR[LMGLFIMRKMRZSPZIHERH
engaged in a freely chosen activity for pleasure and satisfaction are important aspects. 
1SVISZIV XLI TIVGITXMSRW SJ EYXSRSQ] GSQTIXIRGI ERH VIPEXIHRIWW EWQIEWYVIH
with the Basic Psychological Needs in Sport Scale were suggested to indirectly predict 
TIVJSVQERGIHYVMRKEWIEWSRF]ETSWMXMZI MRƥYIRGISRWIPJHIXIVQMRIHQSXMZEXMSR
The validity of the Sport Motivation Scale and the Basic Psychological Needs in Sport 
7GEPI[EWVEXIHEWTSWMXMZIFEWIHSRQSHIVEXIIZMHIRGI-REHHMXMSRXLIEYXLSVW
RSXIXLEXXLIGSIJƤGMIRXWMRXLIMVQSHIPEVIWQEPPERHQER]SXLIVJEGXSVWQE]GSRXVM-
FYXI XSWTSVXTIVJSVQERGI+MPPIXIXEP TVSZMHIHEHHMXMSREPIZMHIRGI JSVFSXL
MRWXVYQIRXWMR[LMGLVIPMEFMPMX]ERHXLIEWTIGXWSJZEPMHMX]SXLIVXLERXLSWIVIPEXIHXS
XEPIRXHIZIPSTQIRX[IVIGSRƤVQIH
 Low WIPJIWXIIQ[EWEWTVIZMSYWP]HIWGVMFIHVIPEXIHXSQEPEHETXMZIGSTMRKWXVEXI-
KMIWMRXIRRMW0ERIIXEP-RXIVZIRXMSRWXSSTXMQMWIWIPJIJƤGEG]WLSYPHJSGYWSR
YXMPMWEXMSRSJEHETXMZIGSTMRKWXVEXIKMIWIWTIGMEPP]EQSRK]SYRKXIRRMWTPE]IVW[MXLPS[
WIPJIWXIIQ'SRWIUYIRXP]XLIZEPMHMX]SJXLI1'34)[EWVEXIHTSWMXMZIFEWIHSRQSHI-
VEXIIZMHIRGI[MXLVIKEVHXSXLIHMVIGXMSRWJSVXEPIRXHIZIPSTQIRX0ERIIXEP
GSRƤVQIHVIPMEFMPMX]ERHSXLIVZEPMHMX]EWTIGXWSJXLI1'34)MRXLIŬ1IXLSHWŭWIGXMSR
Discussion
8LIVIWYPXWSJXLMWVIZMI[TVSZMHIERSZIVZMI[SJEPPMRWXVYQIRXWMHIRXMƤIHF]GSRHYGXMRKE
systematic search for talent development in racquet sports. Classifying these instruments 
F] (1+8  +EKRɰ  VIZIEPW XLEX QSWX MRWXVYQIRXW EVI HIZIPSTIH XS QIEWYVI
TL]WMGEP EWTIGXW[LMGL MW MR EGGSVHERGI[MXL E TEVX SJ XLITVSTSWIHIWWIRXMEP GLEVEG-
XIVMWXMGWSJIPMXIVEGUYIXTPE]IVW%FIVRIXL]%O
/SɮEO&ER^IVIXEP
'LMRIXEP,NIPQIXEP/SZEGW0IIW,S[IZIVQIRXEPWSGMEPERH
WIPJVIKYPEXMSREWTIGXWEVIEPWSGSRWMHIVIHIWWIRXMEP JIEXYVIW 'LYIX EP  .SROIV
)PJIVMRO+IQWIV
:MWWGLIV0IIW0MYIXEP0STI^
7ERXIPMGIW
0YFFIVW3RP]EJI[MRWXVYQIRXWJSGYWSRXLIEWWIWWQIRXSJETPE]IVŭWMRXIPPIGXYEP
SVTIVGITXYEPQIRXEPREXYVEPEFMPMXMIWQIRXEPMRXVETIVWSREPGEXEP]WXWSVKSEPQEREKIQIRX
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EFMPMXMIW&PSQUZMWXIXEP0ERIIXEP1ERXMWIXEP4ERNERIXEP
6SIXIVXIXEP8LIQIRXEPHSQEMRWŬGVIEXMZMX]ŭERHŬWSGMEPŭERHXLIKSEPQEREKIQIRX
EWTIGXSJŬZSPMXMSRŭ[IVIRSXGSZIVIHF]ER]MRWXVYQIRX*MKYVIERH
8SEWWIWWETPE]IVŭWTSXIRXMEPQYPXMHMQIRWMSREPGLEVEGXIVMWXMGWWLSYPHFIXEOIRMRXSEGGSYRX
)PJIVMRO+IQWIV IX EP +EKRɰ  ERHE GSQFMREXMSRSJ MRWXVYQIRXWQIEWYVMRK
EWTIGXWMREPPHSQEMRWSJXLI(1+8QE]FIQSVIETTVSTVMEXI8LI(1+8SJ+EKRɰ
*MKYVIWYKKIWXWETEXL[E]JSVXEPIRXHIZIPSTQIRXERHGERWIVZIEWEKYMHIPMRIJSV
XLSWIMRZSPZIH,S[IZIVMXHSIWRSXKMZIEWTIGMƤGGSRXIRXJSVXIWXWJSVXEPIRXHIZIPSTQIRX
MREGIVXEMRƤIPH-XMWYTXSXLITPE]IVWTEVIRXWXVEMRIVWGSEGLIWTSPMXMGMERWERHWGMIRXMWXW
XSƤPPXLIQSHIP[MXLWTIGMƤGUYEPMXMIWXSSTXMQMWIXLIHIZIPSTQIRXTVSGIWWJSVIEGLWTIGMƤG
WTSVX%XXLMWQSQIRXXLIQSHIPSRP]GSRXEMRWJEGXSVWEWWYQIHXSFIMQTSVXERXMRXEPIRX
HIZIPSTQIRX3RP]E[IPPHIZIPSTIHHEXEFEWI[MPPEPPS[YWXSXIWXXLI(1+8[MXLVIKEVH
XSMXWZEPMHMX];LIRIWWIRXMEPXEPIRXHIXIVQMRERXWEVIMHIRXMƤIHEHIUYEXIXIWXWXSQIEWYVI
XLIWIJIEXYVIWRIIHXSFIWIEVGLIHSVHIZIPSTIHERHXIWXIH[MXLVIKEVHXSXLIMVZEPMHMX]JSV
XEPIRX HIZIPSTQIRX MR PSRKMXYHMREP WXYHMIW8SSYV ORS[PIHKI XLMW VIZMI[TVIWIRXWEƤVWX
attempt at evaluating instruments to assess talent determinants in racquet sports. 
The validity evaluation of the instruments found in this review was fairly complex. No 
WXVSRKIZMHIRGI[EWEZEMPEFPIXSGSRƤVQSVVINIGX XLIZEPMHMX]SJER]SJ XLI MRWXVYQIRXW
MHIRXMƤIHHYIXSXLIQIXLSHSPSKMGEPUYEPMX]SJXLIMRGPYHIHWXYHMIWERHSRP]WM\WXYHMIW
MRGPYHIHMRJSVQEXMSRVIKEVHMRKXLIEWTIGXWSJVIPMEFMPMX]SJXLIMVMRWXVYQIRXW8EFPI%H-
HMXMSREPP] XLIWXYHMIWYWIHHMJJIVIRXHIWMKRWERH MRGPYHIHWTIGMƤGWEQTPIW[LMGLGSQ-
TPMGEXIHXLIGSQTEVMWSRSJWXYHMIWYWMRKWMQMPEVMRWXVYQIRXW*MREPP]XLIVI[EWEPEGOSJ
PSRKMXYHMREPWXYHMIWXSXIWXXLITVIHMGXMZIZEPYISJXLIMRWXVYQIRXW;MXLXLI(1+8MR
QMRHMXMWWYKKIWXIHXLEXEPPWTSVXWMRGPYHMRKVEGUYIXWTSVXWRIIHMRWXVYQIRXWXSQIEWYVI
QYPXMHMQIRWMSREPGLEVEGXIVMWXMGWJSVXEPIRXHIZIPSTQIRXMR[LMGLƤRIXYRMRKXSXLIGSRXI\X
MWTSWWMFPI)PJIVMRO+IQWIVIXEP9RMIV^]WOM*SVI\EQTPII]ILERHGSSVHM-
REXMSRMWGSRWMHIVIHXSFIIWWIRXMEPJSVEPPVEGUYIXWTSVXWFYXLS[XLMWGERFIEWWIWWIHMW
HMJJIVIRXJSVIEGLWTSVXFS]WERHKMVPWERHETPE]IVŭWHIZIPSTQIRX
-XFIGSQIWIZMHIRXJVSQXLIHEXEW]RXLIWMWXLEXXLIMRWXVYQIRXWGPEWWMƤIHEQSRKMRXIPPIG-
tual and perceptual natural abilities could be useful for talent development (Blomqvist et 
EP1ERXMWIXEPI\GITXJSVTIVGITXYEPXEWOWMR[LMGLWMQTPIVIEGXMSRXMQI[EW
EWWIWWIH4ERNERIXEP6SIXIVXIXEP,S[IZIVXLIWXYHMIWVIKEVHMRKVIEGXMSR
time were both conducted in young tennis players in whom reaction time possibly is no 
crucial factor in that period of their developmental phase for differentiating between high 
ERHPS[TIVJSVQIVW1SVISZIVVIEGXMSRXMQIGSYPHFIIWWIRXMEPMRIPMXIXIRRMWXEFPIXIRRMW
FEHQMRXSRERHWUYEWLHYIXSXLILMKLKEQIWTIIHMRXLIWIWTSVXW0IRSMVIXEP
*SVXLEXVIEWSR XLIEWWIWWQIRXSJVIEGXMSRXMQIJSVXEPIRXHIZIPSTQIRX MWRSX MRWXERXP]
HMWUYEPMƤIHF]XLMWVIWYPXERHGERFIQIEWYVIHMREPEFSVEXSVMEPWIXXMRKSVMREWTSVXVIPEXIH
context. 
 %HHMXMSREPP]GPEWWMJ]MRKXLIMRWXVYQIRXWWYKKIWXIHXSEWWIWWMRXIPPIGXYEPSVTIVGITXY-
al natural abilities was rather complex due to the differences in terminology in cognitive 
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WGMIRGIWJSVGSKRMXMZIJYRGXMSRW'LER7LYQ8SYPSTSYPSY
'LIR8LIHIGMWMSR[EW
made to classify instruments on the basis of more complex tasks that required higher-level 
GSKRMXMSRTVSGIWWIWEWMRXIPPIGXYEPXIWXWERHXLIQSVIWMQTPIXEWOWEWTIVGITXYEPXIWXW
8LIMRWXVYQIRXŭWHIWGVMTXMSRMRXLISVMKMREPEVXMGPI[EWYWIHEWEKYMHIPMRIJSVGPEWWMƤGEXM-
SR%WEVIWYPXXLIMRXIPPIGXYEPHSQEMRMWGSZIVIHF]EKEQIYRHIVWXERHMRKXIWXERERXMGM-
patory skills test and a complex multi-limb coordination task. Probably the addition of the 
EWWIWWQIRXSJSXLIVLMKLIVPIZIPGSKRMXMZIJYRGXMSRMII\IGYXMZIJYRGXMSRWGSYPHIRVMGL
EXEPIRXTVSKVEQQI)\IGYXMZIJYRGXMSRWGSRGIVRETPE]IVŭWGETEGMX]XSMRLMFMXVIWTSRWIW
XSEHETXUYMGOP]ERHXSGLERKIWXVEXIKMIWXSƤRHRI[GVIEXMZIWSPYXMSRW%RHIVWSR
7XVEYWW7LIVQER
7TVIIR)\GIPPIRXTVSGIWWMRKEPVIEH]TVSZIHXSFIEXEPIRXTVI-
HMGXSVMRWSGGIV:IWXFIVK+YWXEJWSR1EYVI\-RKZEV
4IXVSZMGERHGSYPHTVSFEFP]
also be a strong predictor for a racquet player’s potential. 
 %PSXSJGSRƥMGXMRKƤRHMRKW[IVISFWIVZIH[MXLVIKEVHXSXLITL]WMGEPMRWXVYQIRXW%W
QIRXMSRIHEFSZIXLMWQMKLXFIHYIXSXLIHMJJIVIRGIWMRHIWMKRWERHWEQTPIW3RPMRI6I-
WSYVGI-REHHMXMSRGPEWWMJ]MRKXLIMRWXVYQIRXWQIEWYVMRKXLITL]WMGEPREXYVEPEFMPMXMIW
was complicated because of the multidimensionality of the measurements. Like for the 
QIRXEPREXYVEPEFMPMXMIWMRWXVYQIRXW[IVIGPEWWMƤIHSRXLIJEGXSVXLEX[EWWXVIWWIHQSWX
HYVMRKXLIQIEWYVIQIRX1SVISZIVEYXLSVWEWWIWWMRKXLIWEQIGSRWXVYGXYWIHHMJJIVIRX
MRWXVYQIRXW[LMGLXVSYFPIWGSQTEVEFMPMX]-XWIIQWXLEXMRGVSWWWIGXMSREPWXYHMIWMR[LMGL
IPMXIVEGUYIXTPE]IVWEVIGSQTEVIHXSRSRIPMXITPE]IVWSVXSIPMXIWJVSQSXLIVWTSVXWHMJJI-
rences exist in physical appearance i.e. personal characteristics and physical performance 
*EFIVIXEP*MPMTʐMʐ
*MPMTʐMʐE*MPMTʐMʐ
*MPMTʐMʐF*MPMTʐMʐIXEP
+MVEVH
1MPPIX0ISRI
0EVMZMIVI1ERXMWIXEP2MOSPMʊIXEP6SI-
XIVXIXEP:ERHIR&IVKIXEP>MIQERRIXEP8LIPSRKMXYHMREPWXYH]SJ
4ERNERIXEPLS[IZIVMWRSXEFPIXSGSRƤVQEQSHIVEXISVWXVSRKTVIHMGXMZIZEPYI
JSV XIRRMWTPE]IVW%X XLMWQSQIRX MXWIIQW XLEXSRP] XLITL]WMGEPHIZIPSTQIRXSJIPMXI
TPE]IVWTIVTLEWI[MXLVIWTIGXXSETTIEVERGIQYWGYPEVERHQSXSVTIVJSVQERGIGERFI
IZEPYEXIH*MXXMRKXLMWTVSƤPITVSFEFP]IRWYVIW]SYRKTPE]IVWELMKLVEROMRKMRXLEXTLEWI
but it will not guarantee later success in racquet sports. It is still unknown at what time a 
TPE]IVRIIHWXSƤXEGIVXEMRTVSƤPIXSFIGSQIE[SVPHGPEWWEXLPIXI(MJJIVIRGIWMRKVS[XL
development and maturation interfere with test results and impede an adequate interpre-
XEXMSR1EPMREIXEP7MPZEIXEP4VSFEFP]GSRXVSPPMRKJSVXLIWIMRXIVMRHMZMHYEP
HMJJIVIRGIWYWMRKQEXYVMX]MRHMGEXSVWIKFSH]TVSTSVXMSREPMX]1MV[EPH&E\XIV.SRIW&EM-
PI]
&IYRIR[MPPTVSZMHIQSVIZEPMHVIWYPXW
 The instruments used for assessing mental and goal management intrapersonal cata-
lysts appear to be important for talent development. Motivation and self-esteem and asso-
ciated mental aspects have been shown to be associated to success in tennis and are con-
WMHIVIHMQTSVXERXJSVVIEPMWMRKSTXMQEPTIVJSVQERGI+MPPIXIXEP0ERIIXEP
Talent development programmes should probably do well by including such assessments 
and related interventions to improve the talent development process of young racquet play-
ers. Ignoring these aspects will possibly waste high-potential players by disrupting optimal 
learning and developmental curves.
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*MREPP]WSQIPMQMXEXMSRWSJXLMWVIZMI[QYWXFIEGORS[PIHKIH*MVWXEVEXLIVHMWFEPERGIH
HMWXVMFYXMSRSJEVXMGPIW[EWMRGPYHIHMRXLMWVIZMI[[MXLVIWTIGXXSXLIJSYVVEGUYIXWTSVXW
EVXMGPIWJSGYWIHSRXIRRMWSRXEFPIXIRRMWSRFEHQMRXSRERHRSRISRWUYEWL%W
E GSRWIUYIRGI XLI VIWYPXW SJ XLMW VIZMI[EVI IWTIGMEPP] ZEPMH JSV XEPIRX HIZIPSTQIRX MR
young tennis players. Generalisation to the other racquet sport is probably possible due to 
XLIWMQMPEVMXMIWQIRXMSRIHIEVPMIV0IIWFYXWLSYPHFIQEHI[MXLGEYXMSR7IGSRHP]
FMSPSKMGEPQEXYVEXMSRERHHIZIPSTQIRXERHPIEVRMRKGYVZIWMRƥYIRGIEPPXIWXSYXGSQIWSJ
young players. These aspects need careful consideration since they systematically pressu-
VIXLIMRWXVYQIRXWŭZEPMHMX]JSVXEPIRXHIZIPSTQIRXEPTYVTSWIW)PJIVMRO+IQWIVIXEP
4LMPMTWIXEP;LIRRSVQZEPYIWEVIHIZIPSTIHMXQYWXFIIZEPYEXIH[LMGLQEXY-
VEXMSRGLEVEGXIVMWXMGWWLSYPHFIXEOIRMRXSEGGSYRX8LMVHP]WSQIWXYHMIW[IVIVEXIHTSSV
FEWIHSRXLIWEQTPIWM^IR YWMRKXLIGVMXIVMESJXLI'371-2GLIGOPMWX1SOOMROIXEP
8LIWIGVMXIVMEVIHYGIQMWMRXIVTVIXEXMSRWFEWIHSRX]TI--IVVSVWERHSRXLIPEGOSJ
KIRIVEPMWEXMSRTSWWMFMPMXMIW2IZIVXLIPIWWWQEPPWEQTPIWQE]MRGPYHIE PEVKITEVXSJXLI
target population when studies are conducted in a relative small country focusing on elite 
TPE]IVW*MREPP]XLIW]WXIQEXMGWIEVGL[EWSRP]GSRHYGXIHMRXLIIWXEFPMWLIHHEXEFEWIW
JSVUYEPMX]VIEWSRW%PXLSYKLEVIJIVIRGIGLIGO[EWGEVVMIHSYXMXMWYRGPIEVXS[LEXI\XIRX
a publication bias exists. A distortion could occur if only positive results are published in 
WGMIRXMƤG NSYVREPWSVXLEXVIPIZERXWXYHMIW[IVIQMWWIHFIGEYWIXLI]EVIRSX MRHI\IHMR
XLIHEXEFEWIWYWIH-REHHMXMSRTIVLETWZEPMHMRWXVYQIRXWEVIEZEMPEFPIMRTVEGXMGIFYXRS
WGMIRXMƤGWXYHMIW[IVIGEVVMIHSYXXSZIVMJ]XLIMVTVIHMGXMZIZEPYI
-R XLMW ƤVWX GSQTVILIRWMZI VIZMI[ VIKEVHMRK XLI EWWIWWQIRX SJ TIVWSREP XEPIRX HIXIV-
QMRERXW MR VEGUYIX WTSVXW MRWXVYQIRXW[IVI JSYRH JSVQIEWYVMRK XLIQYPXMHMQIRWMSREP
characteristics of the physical and mental domain for both natural abilities and intraper-
sonal catalysts. The complex validity analysis yielded an ambiguous endpoint. It appeared 
that the value of using instruments in this perspective largely depends on the context and 
developmental phase in which they are used. It seems that a lot of physical outcomes 
HIXIVQMRIETPE]IVŭWGETEGMX]EXXLEXWTIGMƤGQSQIRXSVTLEWIFYXXLEXTVIHMGXMRKMWQSVI
HMJƤGYPX[LIRYWMRKWYGLTEVEQIXIVWMRGSQFMREXMSR[MXLXLIPEGOSJPSRKMXYHMREPWXYHMIW
Mental and goal management catalysts could be essential predictors for future performan-
GIFYXQE]FIYWIPIWWMJETPE]IVHSIWRSXLEZIXLITL]WMGEPTSXIRXMEPXSFIGSQIERIPMXI
player. 
*YXYVI VIWIEVGL WLSYPH JSGYW SR XLI MHIRXMƤGEXMSR SJ QYPXMHMQIRWMSREP XEPIRX HIXIVQM-
RERXWXLIHIZIPSTQIRXSJEHIUYEXIMRWXVYQIRXWERHXLIMVTVIHMGXMZIZEPYIMRPSRKMXYHMREP
HIWMKRW7TIGMƤGEXXIRXMSRMWRIIHIH[MXLVIKEVHXSXEPIRXHIXIVQMRERXWMRHMJJIVIRXTLEWIW
in talent development and with regard to the evaluation of the instrument’s predictive value 
JSVXLIRI\XHIZIPSTQIRXTLEWI9RMIV^]WOM8LIMRWXVYQIRXWEWWIWWMRKMRXIPPIGXYEP
ERHTIVGITXYEPREXYVEPEFMPMXMIWQIRXEPXVEMXWERHKSEPQEREKIQIRXLEZIKSSHTVSWTIGXW
JSVXLIYWIMREXEPIRXHIZIPSTQIRXTVSKVEQQIFYXQYWXFIMRZIWXMKEXIHMREPPWTSVXWMRE
PSRKMXYHMREPWXYH]MRGPYHMRKEJSPPS[YTTIVMSHSJEXPIEWX]IEVW1SVISZIVXLITVI-
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dictive value of the instruments assessing physical aspects in racquet sports should be 
IZEPYEXIHMRWYGLEPSRKXIVQWXYH]KMZIRXLEXEXXLMWQSQIRXSRP]X[SWXYHMIWEVIEZEMPE-
FPI)PPMSXIXEP4ERNERIXEP0SRKMXYHMREPVIWIEVGLQMKLXFIRIƤXJVSQXLI
inclusion of differentiations per phase of development and multiple periodic monitoring. 
%REWWIWWQIRXGPSWIVXSXLIQSQIRXMR[LMGLTIVJSVQERGIQYWXFITVIHMGXIH[LMPIXEOIR
MRXSEGGSYRX XLI MRXIVJIVIRGISJKVS[XLERHQEXYVEXMSRTVSFEFP]]MIPHWELMKLIVTVIHMG-
XMZIZEPYI*YVXLIVQSVIEWWIWWQIRXWSJSXLIVGSQTPI\GSKRMXMZIJYRGXMSRWIKI\IGYXMZI
JYRGXMSRWGVIEXMZMX]WSGMEPWOMPPWERHZSPMXMSRQYWXFIJSYRHSVHIZIPSTIH%PWSVIWIEVGL
SRXLIXVERWJIVEFMPMX]SJXLIMRWXVYQIRXWFIX[IIRWTSVXWWIIQWPSKMGEPIWTIGMEPP]JSVXLI
MRWXVYQIRXWQIEWYVMRKXLIPIWWWTSVXWTIGMƤGPMOIQSXMZEXMSRSVWIPJIJƤGEG])\TIVMIRGI
and perspectives from elite players and their trainers / coaches investigated in a qualitative 
ETTVSEGLGERVIZIEPRI[MRWMKLXWMRXEPIRXHIXIVQMRERXW*MREPP]VITVSHYGMFMPMX]VIWYPXWSJ
the instruments collected in the target population are essential to make a fair interpretati-
SRTSWWMFPI4IVLETWQEOMRKIZMHIRGIFEWIHGLSMGIWMRWIPIGXMRKTPE]IVWFEWIHSRXLIMV
potential is possible in that case. 
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abstract
This sXud] inXended Xo inZesXiKaXe Xhe GaTaFiliX] of Xhe four XesX iXems ŰsTrinXű ŰaKiliX]ű 
“speed while dribbling” and “throwing a ball” of the Dutch perceptuo-motor skills assess-
menX used aX Xhe aKe of - ]ears Xo TrediGX XaFle Xennis TerformanGe 9 9 and 9 
in an oFserZaXional sXud]. (aXa of  ]ounK XaFle Xennis Tla]ers GolleGXed from  Xo 
 were anal]sed in uniZariaFle and mulXiZariaFle loKisXiG and linear reKression models. 
The XesX iXems ŰsTrinXű and ŰXhrowinK a Fallű showed Xo Fe siKniƤGanX TrediGXors for XaFle 
Xennis TerformanGe ouXGomes in Fo]s T .. *or Kirls Fesides Xhese XesX iXems also 
ŰsTeed while driFFlinKű had a siKniƤGanX GonXriFuXion T .. SinGe Xhe aGGuraGies of Xhe 
models were low iX is adZised Xo inGlude oXher deXerminanXs Xo enhanGe Xhe TrediGXiZe 
Zalue of a model for XaFle Xennis TerformanGe. NeZerXheless iX Gan Fe GonGluded XhaX a 
perceptuo-motor skills assessment might improve the effectiveness of talent programmes 
in table tennis as an additional method to objectively estimate a youth players’ potential. 
*uXure researGh foGusinK on Xhe inGlusion of XesX iXems sTeGiƤGall] assessinK e]e hand 
GoordinaXion and oXher domains for e\amTle Xhe Ts]GholoKiGal and Xhe enZironmenXal do-
main relaXed Xo XaFle Xennis TerformanGe are reGommended.
Keywords: psychomotor performance, aptitude, racquet sports, gifted children, 
predictability  
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perCeptuo-motor sKiLLs to prediCt perFormanCe (1998-2013)
introduction
The development from a youngster to an elite world-class player in a large number of sport 
Kames is a lonK-Xerm mulXidimensional and hiKhl] GomTle\ TroGess Elferink-Gemser Jor-
deX 'oelho-E-SilZa 
 VissGher  4hilliTs (aZids Renshaw 
 4orXus  4anjan Sa-
raFon 
 *iliTʐiʐ . This also aTTlies Xo Xhe deZeloTmenX of ]ounKsXers in XaFle Xennis 
Xo eliXe Tla]ers. %s in man] oXher sTorXs Xhese ]ounKsXers need Xo deZeloT Xremendousl] in 
Xhe Ƥelds of Tla]inK XeGhniUues XaGXiGs Th]siGal ƤXness and noX in Xhe leasX in Xhe menXal 
and Ts]GholoKiGal domain for reaGhinK Xhe worldŭs hiKhesX Tla]inK leZel %k 
 /oɮak  
%kTinar (eZrilme^ 
 /ira^Gi  'hu 'hen 'hen ,uanK 
 ,unK  ,orsGh  
/ondriʐ >aKaXXo 
 Sekuliʊ  0ees  0iu >hou Ji 
 WaXson  0oTe^ 
 San-
XeliGes  RaaF MasXers 
 Ma\well . The assoGiaXionsŭ XalenX TroKrammes Xr] Xo 
support young table tennis players aiming for the elite level by setting up special training 
facilities and personal coaching. Players with the highest potential for elite table tennis are 
souKhX Xo ensure Xhe effeGXiZeness of suGh TroKrammes GaKnɰ  Vae]ens 0enoir 
Williams 
 4hiliTTaerXs . ,oweZer Xhe idenXiƤGaXion and seleGXion of Xhese rouKh 
diamonds is a challenge as measuring the potential for elite table tennis is still a wasteland 
*aFer &usXin 3osXerZeld Elferink-Gemser 
 Nijhuis-Van (er Sanden . 
 TaFle Xennis is reKarded as an earl] enXr] sTorX and assoGiaXions alread] Xr] Xo Ƥnd 
hiKh ToXenXial Tla]ers aX a ]ounK aKe    ]ears 0imooGhi . This is FeGause Xhe 
difƤGulX XeGhniGal skills of XaFle Xennis are suTTosed Xo Fe learned FesX aX a ]ounK aKe i.e. 
aKe from aTTro\imaXel]  Xill Xhe TuFerXal KrowXh sTurX ũ ]ears SXanK 
 SXor]  
usinK Xhe mosX sensiXiZe Teriod for learninK TerGeTXuo-moXor skills /nudsen  Wa-
XanaFe SaZion-0emieu\ 
 4enhune . TaFle Xennis is a XeGhniGall] and XaGXiGall] Gom-
Tle\ sTorX wiXh a huKe ranKe of differenX XeGhniGal ZariaXions and XaGXiGal imTliGaXions of 
eaGh of FasiG sXrokes MuniZrana *urjan-Mandiʊ 
 /ondriʐ  MuniZrana 4eXrinoZiʊ
 
/ondriʐ  XhaX like in oXher GomTle\ sTorX Kames Xhe oTXimal auXomaXion of XeGhniGal 
skills also enXails FeXXer TossiFiliXies for a Tla]er Xo e\eGuXe XaGXiGal sXraXeKies /annekens 
Elferink-Gemser 
 VissGher . ,oweZer aX suGh a ]ounK aKe XaFle Xennis TerformanGe 
iXself is inƥuenGed F] indiZidual differenGes in KrowXh maXuraXion deZeloTmenX and learn-
inK GurZes XraininK e\TerienGes GomTeXiXion TarXiGiTaXion and enZironmenXal faGXors. The-
se faGXors Gan GreaXe XemTorar] adZanXaKes or disadZanXaKes aX a GerXain ToinX in Xime FuX 
TroFaFl] do noX reƥeGX a Tla]erŭs full ToXenXial &rouwers (e &ossGher 
 SoXiriadou  
Malina 'umminKs Morano &arron 
 Miller  Reid 'resTo SanXilli Mile] 
 (immoGk 
 SilZa eX al. . 'onseUuenXl] seleGXion solel] Fased on XaFle Xennis TerformanGe 
results are considered inadequate at a young age and trainers are in search of additional 
ways to be able to make a better estimate of a youth player’s potential for elite table tennis 
and to enhance the success rate of talent programmes. 
SinGe  Xhe NeXherlands TaFle Tennis %ssoGiaXion uses a TerGeTXuo-moXor skills as-
sessmenX as TarX of Xheir XalenX TroKramme Xo assess ]ouXh Tla]ers - ]ears on Xheir 
potential for table tennis with regard to the perceptuo-motor domain. This assessment was 
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seX uT F] Trofessional Xrainers wiXh e\TerXise in XalenX idenXiƤGaXion. %uXhenXiG XaFle Xennis 
Xasks were aZoided durinK Xhe assessmenX FeGause unXrained Xasks are Gonsidered Xo 
FeXXer reƥeGX fuXure ToXenXial Xhan sTeGiƤG sTorX skills XhemselZes aX Xhis aKe GaKnɰ  
Morrow JaGkson (isGh 
 Mood  Vae]ens eX al. . %lXhouKh Xhe GomTosiXion of 
Xhe assessmenX GhanKed oZer Xime *aFer Elferink-Gemser 3osXerZeld 
 Nijhuis-Van (er 
Sanden  *aFer Nijhuis-Van (er Sanden Elferink-Gemser 
 3osXerZeld  *aFer 
3osXerZeld 
 Nijhuis-Van (er Sanden  Xhe four XesX iXems ŰsTrinXű ŰaKiliX]ű ŰsTeed 
while driFFlinKű and ŰXhrowinK a Fallű were inGluded from  Xill Xoda] TaFle . These
iXems XoKeXher inXend Xo measure sTeed GoordinaXion of simulXaneous fooX and arm 
moZemenXs d]namiG FalanGe GomFined Kross and Ƥne TerGeTXuo-moXor skills aGGuraG] 
aKiliX] Fall GonXrol and arm ZeloGiX] German TaFle Tennis %ssoGiaXion . These skills 
are Gonsidered fundamenXal in deZeloTinK ouXsXandinK XeGhniGal UualiXies sTeGiƤG Xo XaFle 
Xennis German TaFle Tennis %ssoGiaXion  ,orsGh  0imooGhi . %s suGh 
including these items in an assessment of perceptuo-motor skills for youth players (age 
- as TarX of a XalenX TroKramme seems sensiFle di 'aKno eX al.  Girard 
 MilleX 
 0imooGhi  4ion eX al.  VandorTe eX al. .
Table 1. Characteristics of the perceptuo-motor skills test items assessment of the Netherlands Table Tennis Associ-
ation (Netherlands Table Tennis Association, 1998)
TesT iTem assessing desCripTion
sprint (s) the ability for quick accelerations and 
turns (footwork) in combination with a 
manual task. 
‘sprint’ included a pyramid-shaped circuit (isosce-
les triangle, basis 6 m, height 5 m) in which players 
needed to gather and return 5 table tennis balls one 
by one from the starting point as fast as possible. 
the test included 1 attempt.  
agility (s) the ability to quickly coordinate gross 
arm and leg movements simultane-
ously while reasonable strength of 
the upper and lower extremities is 
required.
For ‘agility’, players needed to alternately climb over 
a gymnastics’ cabinet (5 times) and under and over 
a low hurdle (4 times) as fast as possible. the test 
included 1 attempt.  
speed while 
dribbling (s)
the ability to control a ball (eye-hand 
coordination and fine motor / ball con-
trol) during a dynamic task, sideward 
zigzagging (footwork).
‘speed while dribbling’ used a zigzag circuit in 
which the players needed to move sideways as 
fast as possible while dribbling one-handed with a 
basketball. the test included one attempt.  
throwing a ball 
(m)
the ability to combine the coordinati-
on of an arm movement with high arm 
velocity (combination gross and fine 
motor skills).
at ‘throwing a ball’ players were instructed to throw 
a table tennis ball as far away as possible with the 
arm of their preference. the best of 3 attempts was 
recorded in metres (m).
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The inGlusion of Xhe XesX iXems ŰsTrinXű ŰaKiliX]ű ŰsTeed while driFFlinKű and ŰXhrowinK a 
Fallű from  Xill Xhe TresenX TroZides Xhe oTTorXuniX] Xo eZaluaXe Xheir TrediGXiZe ZalidiX] 
for fuXure XaFle Xennis TerformanGe whiGh is essenXial for XalenX deZeloTmenXal TurToses 
GaKnɰ  Vae]ens eX al. . %X Xhis momenX Xhere is a laGk of TrosTeGXiZe sXudies 
inZesXiKaXinK TrediGXiZe indiGaXors for fuXure TerformanGe in raGUueX sTorXs *aFer eX al. 
. This sXud] is Xo our knowledKe one of Xhe ƤrsX aXXemTXs Xo Ƥll Xhis KaT F] e\amininK 
the capability of the perceptuo-motor test items to predict future table tennis performance. 
%s a resulX Xhis sXud] foGuses on Xhe followinK researGh UuesXion 'an Xhe TerGeTXuo-moXor 
XesX iXem sGores aX a ]ounK aKe 9# aKe - TrediGX fuXure TerformanGe in ]ouXh XaFle 
Xennis Tla]ers 9 9 and 9#)?
 It is hypothesised that the outcomes of the test items of the perceptuo-motor skills as-
sessmenX siKniƤGanXl] TrediGX fuXure TerformanGe in ]ouXh XaFle Xennis Tla]ers. We realise 
that the perceptuo-motor potential is only one factor in a multidimensional and complex 
TroGess Elferink-Gemser VissGher 0emmink 
 Mulder  4hiliTs eX al.  Reill] 
Williams NeZill 
 *ranks  and oXher faGXors like moXiZaXion Xhe inƥuenGe of TarenXs 
Xhe TresenGe of loGal XraininK faGiliXies and GoaGhes and Xhe aZailaFiliX] and leZel of Xeam 
memFers are also releZanX GilleX &erjoX 
 GoFanGɰ  0ane Jones 
 SXeZens  
MG'ullaKh eX al. . So iX is noX likel] Xo Ƥnd a hiKh-aGGuraG] model. NeZerXheless Xhe 
results of this study will improve the insight if a perceptuo-motor assessment should be 
part of assessing the potential in youth table tennis players.  
#9 aKe cateKSry YRder  9 aKe cateKSry YRder  9 aKe cateKSry YRder  9 
age category under 18.
materials & methods
ethics statement
This study was conducted in full compliance with the declaration of Helsinki. The data of 
this study are open to the public and made available by the Netherlands Table Tennis As-
soGiaXion from Xheir arGhiZes of TuFlished reGords of Xhe naXional XalenX da]s - 
]ouXh naXional rankinKs - and GomTeXiXion resulXs -. %ll daXa were 
recorded in an anonymous data set.
Design
This study used an observational design to evaluate the predictive validity of four percep-
tuo-motor test items for table tennis performance. Youth table tennis players were asses-
sed wiXh reKard Xo Xheir TerGeTXuo-moXor skills FeXween Xhe aKes of  and  9 aX Xhe 
annual naXional XalenX da] in Xhe Teriod of -. -f Tla]ers aXXended more Xhan onGe aX 
Xhe naXional XalenX da] onl] Xhe lasX XesX ouXGomes were inGluded in Xhis sXud]. The sTrinK 
seasonŭs TerformanGe ouXGomes i.e. ]ouXh naXional XournamenX liGense and GomTeXiXion 
sGore of Xhese Tla]ers were reGorded eZer] ]ear followinK Xhe assessmenX -.
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Players
This study included all youth players participating at one (or more) annual national talent 
da]s of Xhe NeXherlands TaFle Tennis %ssoGiaXion FeXween  and . The Tla]ers 
of the national talent day were selected every year by the regional technical staff (i.e. trai-
ners and coaches) to represent their regional competition department. The Netherlands 
have eight regional competition departments. The regional technical staff was instructed 
to send the youth members of a table tennis club associated with the Netherlands Table 
Tennis %ssoGiaXion in Xheir reKion a ma\imum of  Fo]s and  Kirls wiXh hiKhesX ToXenXial 
for elite table tennis regarding both physical and mental aspects. These players needed to 
Fe aKed FeXween  and . No furXher e\TliGiX inGlusion GriXeria were TroZided.
Perceptuo-motor test items
All youth players were assessed under similar conditions at the national sport centre during 
Xhe naXional XalenX da] on Xhe Fasis of Xhe four XesX iXems ŰsTrinXű ŰaKiliX]ű ŰsTeed while 
dribbling” and “throwing a ball” of the perceptuo-motor skills assessment. Before starting 
Xhe assessmenXs all TarXiGiTanXs did a warminK-uT. 4roXoGols GaTXured Xhe sXandardisaXi-
on of Xhe XesX iXems F] inGludinK a deXailed desGriTXion for maXerials seX-uT assiKnmenX 
demonsXraXion XesXinK-Thase and reKisXerinK XesX sGores NeXherlands TaFle Tennis %sso-
GiaXion . ŰSTrinXű inGluded a T]ramid-shaTed GirGuiX in whiGh Tla]ers need Xo KaXher 
and reXurn ƤZe XaFle Xennis Falls one F] one as fasX as TossiFle from ƤZe differenX Fas-
keXs sXarXinK aX Xhe Fasis of Xhe T]ramid-shaTed GirGuiX. *or ŰaKiliX]ű Tla]ers needed Xo KeX 
XhrouKh a GirGuiX inGludinK GlimFinK oZer a K]mnasXiGsŭ GaFineX ƤZe Ximes and under and 
oZer a low hurdle four Ximes as fasX as TossiFle. ŰSTeed while driFFlinKű used a ^iK^aK 
circuit in which the players needed to move sideways as fast as possible while dribbling 
wiXh a FaskeXFall usinK one hand. ŰSTrinXű ŰaKiliX]ű and ŰsTeed while driFFlinKű all inGluded 
one aXXemTX in whiGh Xime was measured in seGonds. %X ŰXhrowinK a Fallű Xhe Tla]ers Xhrew 
a table tennis ball as far away as possible with their preferred hand. The distance from the 
sXarXinK-ToinX aX Xhe marked line Xo Xhe ToinX of Xhe Fallŭs ƤrsX FounGe was measured in 
meXers. The FesX of Xhree aXXemTXs was used as Ƥnal sGore. ShorX desGriTXions of Xhe XesX 
iXems are also TresenXed in TaFle . The XesXers were XaFle Xennis Xrainers or sXudenXs of 
Th]sioXheraT] who were Xrained Xo KuaranXee XhaX Xhe XesX TroXoGols were used in a sXan-
dardised wa] Xhe] were familiarised wiXh Xhe XesX TroXoGol and insXruGXions and feedFaGk 
were given during a training session by an expert-trainer of the Netherlands Table Tennis 
Association. A reproducibility study using a test-retest design in a subsample of the sam-
Tle of Xhe GurrenX sXud] showed aGGeTXaFle inXraGlass GorrelaXion GoefƤGienXs ranKinK from 
.-. T . wiXh GoefƤGienXs of ZariaXion FeXween -	 *aFer eX al. .
table tennis performance
-n Xhe NeXherlands ]ouXh Tla]ers Gan TarXiGiTaXe in Xhe ofƤGial XournamenXs and GomTe-
tition of the Netherlands Table Tennis Association. Tournaments are played individually 
and generally use a knock-out system in which only the match-winner continues to the 
ne\X round Xill Xhe Ƥnals are Tla]ed. The ofƤGial XournamenXs use a hierarGhiGal sXruGXure 
and are only open to players of a certain playing level i.e. the national tournament licence. 
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The naXional XournamenX liGense deTends on Xhe Tla]erŭs XaFle Xennis TerformanGe FoXh 
the participation and the results in competition and tournaments yield points (Netherlands 
TaFle Tennis %ssoGiaXion F. The hiKhesX ]ouXh naXional XournamenX liGense is an %-li-
cence and the lowest a D-licence. Novice players start with a D-licence and depending on 
Xheir sGore Xhe] Gan TromoXe Xo a hiKher liGenGe.  
Competition is played with a club-team consisting of at least three players. The competi-
tion uses a hierarchical structure including both the national leagues and the regional lea-
gues of eight departments divided over the Netherlands. The highest national league and 
the highest regional leagues of the eight departments consist of only one group of teams 
n! or . The oXher leaKues GonXain more KrouTs wiXh  Xeams. -n one Galendar ]ear Xwo 
GomTeXiXion Teriods are inGluded Xhe auXumn and Xhe sTrinK Teriod wiXh  Xeam maXGhes 
each. Teams participating in the competitions are allocated to a certain competition level 
aX Xhe sXarX of a season Fased on Xheir aGhieZemenXs. EaGh Xeam maXGh GonXains nine in-
dividual matches in which three team members play against three players of the opponent 
one F] one i.e. Xhree indiZidual maXGhes Ter Tla]er. *urXhermore Xwo memFers of eaGh 
Xeam GomTeXe aX Xhe douFle-maXGh. EaGh winninK maXGh won GounXs for one ToinX so a 
ma\imum sGore of  ToinXs Gan Fe oFXained F] a Xeam Ter maXGh. The Xeam wiXh Xhe 
most points in a competition period becomes champion of its league’s group and will be 
promoted to the subsequent higher league for the next competition period. Champions of 
the highest regional league will promote to the lowest national league in this case. 
 A competition score is calculated per competition period to indicate the player’s indivi-
dual competition performance. The competition score consists of composite scores based 
on the player’s competition level and the percentage of matches he or she won during that 
season NeXherlands TaFle Tennis %ssoGiaXion a. The GalGulaXion of a Teriodŭs Gom-
TeXiXion sGore is Fased on Xhe ofƤGial NeXherlands TaFle Tennis %ssoGiaXionŭs naXional and 
regional competitions and can be converted to international standards. All leagues of the 
regional and national competitions for both youth and adult players and male and female 
players are compared in this one system taking strength differences between the existing 
leaKues of Xhe ofƤGial GomTeXiXion of Xhe NeXherlands TaFle Tennis %ssoGiaXion inXo aG-
GounX. %s suGh a Tla]erŭs XaFle Xennis TerformanGe is ranked wiXhin a GerXain GomTeXiXion 
period compared to all players competing in different leagues. This allows to compare 
performances in and between players.
Table tennis performance results were obtained from the Netherlands Table Tennis As-
soGiaXionŭs arGhiZes XhaX GorresTonded wiXh Xhe TerformanGe in Xhe Ƥnal ]ear of Xhe aKe 
GaXeKories 9 9 and 9 aX Xhe end of Xhe sTrinK season June whiGh means aX Xhe 
aKe of   and  resTeGXiZel]. These resulXs inGluded Xwo TerformanGe ouXGomes  
Xhe naXional XournamenX liGenGe diGhoXomised as hiKh and low TerformanGe and  Xhe 
competition score. 
 The players with an A- or B-license were considered the high-performance players in 
this study. The players with a C or D-license or players who did not participate in a compe-
tition and/or tournaments were regarded as the low-performance players. Although a more 
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sensiXiZe ouXGome for XaFle Xennis TerformanGe would Fe desiraFle Xhe daXa did noX jusXif] 
such approach. Differentiating between A- and B-licensed players was not recommended 
as the A-licensed players covered only a small amount of the players from which it was 
UuesXionaFle wheXher Xheir XaFle Xennis TerformanGe siKniƤGanXl] differed from Xhe FesX 
Tla]ers wiXh a &-liGenGe. MoreoZer Xhe Tla]er KrouTs wiXhin Xhe low Terformers '-liGensed 
D-licensed and non-participating players) could not be distinguished from each other as 
these data were not available from the archives. The Netherlands Table Tennis Association 
onl] GalGulaXes and Ƥles TerformanGe resulXs for ]ouXh Tla]ers who haZe oFXained an %- or 
B-licence.
 The players’ competition scores used in this study are based on the competition results 
durinK Xhe sTrinK seasons Januar]-Ma]. 0ike Xhe XournamenX liGenGe Xhe NeXherlands 
TaFle Tennis %ssoGiaXion onl] Ƥles GomTeXiXion sGores for ]ouXh Tla]ers who haZe oFXained 
an A- or B-license. The data of the other players about competition class and success rate 
were untraceable and could therefore not be used for this study.
statistical analysis
-&M S4SS SXaXisXiGs  -&M 'orT. %rmonk New =ork 9niXed SXaXes of %meriGa was 
used for the statistical analyses. The normality of the data was evaluated by comparing 
 means and medians and  means and sXandard deZiaXions wiXh minimal and ma\imal 
values. Sample characteristics and descriptive statistics are presented for age and sex 
sTeGiƤG KrouTs. 
 To assess Xhe TrediGXiZe Zalue of TerGeTXuo-moXor skills for TerformanGe ƤrsXl] uniZa-
riable and multivariable logistic regression analyses were used with high versus low per-
formanGe  9 9 and 9 as ouXGome ZariaFles. %n area under GurZe of aX leasX . is 
Gonsidered Xo Fe adeUuaXe Terwee eX al. . SeGondl] for Xhe hiKh TerformanGe ]ouXh 
Tla]ers uniZariaFle and mulXiZariaFle linear reKression anal]ses were used wiXh Xhe Ƥnal 
seasonŭs GomTeXiXion sGore 9 9 and 9 as ouXGome. Models were deXermined for 
Fo]s and Kirls seTaraXel]. -n all anal]ses aKe-sXandardised sGores for Xhe TerGeTXuo-moXor 
skills were used. MoreoZer Xhe Xime ]ears FeXween Xhe TerGeTXuo-moXor skills assess-
ment and the moment of determining the performance result was included as a covariate 
in all anal]ses. *or Xhe mulXiZariaFle models a FaGkward seleGXion TroGedure was used and 
ZariaFles were inGluded in Xhe model if T ..
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results
The daXa of a XoXal of  ]ounK XaFle Xennis Tla]ers aKe - were anal]sed in Xhis sXu-
dy. Sample characteristics and descriptive results of perceptuo-motor skills assessment 
are TresenXed in TaFle  and TaFle  resTeGXiZel]. %ll XesX iXemsŭ sGores of Xhe XoXal KrouT 
as well as the separate age groups were evaluated as normally distributed. There was only 
a small numFer of missinK daXa Ter XesX iXem  .	. *iKure  TresenXs Xhe hiKh Terfor-
mance players’ competition scores at a certain age during the follow-up. A difference in the 
number of players per age exists since not all players had reached a certain age yet.
Table 2. 4articipantsŭ characteristics of the national talent da]
ToTaL group 
(n)
boys
(n)
girLs 
(n)
participants 1998-2012 1191 739 452
test age 7 59 34 25
8 176 105 71
9 366 225 141
10 590 375 215
n=number
Table 3. (escriptiZe statistics of the perceptuo-motor skills test items for male and female ]outh table tennis pla]ers
iTem boys
age 7 age 8 age 9 age 10
n m ± sd n m ± sd n m ± sd n m ± sd
sprint (s) 34 38.3 ± 6.5 105 35.0 ± 4.2 224 34.8 ± 5.0 371 33.1 ± 4.4
agility (s) 34 30.0 ± 6.8 105 28.8 ± 6.9 223 27.1 ± 5.8 369 26.1 ± 5.5
speed while dribbling (s) 34 23.9 ± 5.2 105 23.0 ± 6.1 225 20.3 ± 4.2 374 19.5 ± 4.7
throwing a ball (m) 31 8.9 ± 1.4 99 9.7 ± 1.4 212 10.5 ± 1.4 365 10.9 ± 1.4
iTem girLs
age 7 age 8 age 9 age 10
n m ± sd n m ± sd n m ± sd n m ± sd
sprint (s) 25 38.5 ± 6.5 71 37.1 ± 4.4 141 34.3 ± 4.1 215 34.3 ± 5.0
agility (s) 25 36.8 ± 13.7 71 34.1 ± 11.3 140 30.5 ± 6.6 214 29.9 ± 7.6
speed while dribbling (s) 25 34.5 ± 13.3 71 29.0 ± 8.7 141 23.5 ± 5.5 215 22.4 ± 5.1
throwing a ball (m) 24 7.4 ± 1.1 62 7.9 ± 1.1 137 .8.7 ± 1.3 214 9.1 ± 1.2
n=number; M=mean; SD=standard deviation.
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Figure 1. Competition scores of the high performance players per age category (1999-2013).
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TaFles  and  show Xhe resulXs of Xhe loKisXiG reKression anal]ses. The uniZariaFle anal]-
ses in Fo]s reZeal XhaX Xhe XesX iXem ŰsTrinXű is a siKniƤGanX TrediGXor for fuXure hiKh or low 
TerformanGe 9 9 and 9 T .. %lso ŰXhrowinK a Fallű showed Xo Fe a siKniƤGanX 
TrediGXor in Fo]s for hiKh and low TerformanGe 9 and 9  T . uniZariaFle anal]-
ses. The FesX ƤXXinK mulXiZariaFle models inGluded ŰsTrinXű and ŰXhrowinK a Fallű for Fo]s 
9 and 9. *or Xhe mulXiZariaFle model 9 onl] ŰsTrinXű is inGluded. The areas under 
Xhe GurZe for Xhe FesX ƤXXinK models for Fo]s Zar] from . Xo .. -n Kirls ŰXhrowinK a 
Fallű  was also a siKniƤGanX TrediGXor for 9 and 9 aGGordinK Xo Xhe uniZariaFle anal]ses 
T .. *or Xhe TrediGXion in Kirls 9 ŰXhrowinK a Fallű jusX did noX reaGh Xhe leZel of siK-
niƤGanGe T!.. -n GonXrasX Xo Xhe Fo]s ŰsTeed while driFFlinKű is deXermined as a siK-
niƤGanX TrediGXor for hiKh and low TerformanGe in Kirls 9 9 and 9 T .. ŰSTrinXű 
onl] was of siKniƤGanX Zalue for Kirls 9 Fased on Xhe uniZariaFle anal]sis T .. The 
mulXiZariaFle model for female Tla]ers 9 and 9 inGluded Xhe XesX iXem ŰsTeed while 
driFFlinKű as siKniƤGanX TrediGXor whereas ŰsTrinXű and ŰXhrowinK a Fallű were inGluded for 
Xhe FesX ƤXXinK model 9 T .. The areas under Xhe GurZe for Xhe Kirlsŭ mulXiZariaFle 
models Xend Xo Fe hiKher aX Xhe models for Kirls of Xhe older aKe GaXeKories 9 . 
9 . 9 .. The GoZariaXe Xhe Xime Teriod FeXween Xhe assessmenX aKe  - 
and Xhe deXerminaXion of Xhe XaFle Xennis TerformanGe had no siKniƤGanX GonXriFuXion in 
any of the models for both boys and girls.
Ş
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Table 4. Logistic regression analysis to predict future high and low performance in male youth table tennis players.
n B (se) or (95% Ci p
total  high 
perfor-
mance 
Low 
perfor-
mance
boys – u13
univariable sprint 552 161 391 0.271 (0.097) 1.312 (1.084-1.586) 0.005**
agility 550 160 390 0.083 (0.107) 1.087 (0.881-1.339) 0.437
speed while dribbling 554 161 393 0.193 (0.102) 1.213 (0.994-1.480) 0.058
throwing a ball 525 157 368 0.212 (0.098) 1.021 (1.021-1.496) 0.030*
multivariable
model (n=523)
sprint 0.212 (0.100) 1.237 (1.017-1.504) 0.033*
throwing a ball 0.172 (0.099) 1.187 (0.977-1.443) 0.084
area under the curve=0.598
boys – u15
univariable sprint 462 111 351 0.303 (0.111) 1.354 (1.089-1.685) 0.006**
agility 460 110 350 0.068 (0.124) 1.071 (0.840-1.364) 0.581
speed while dribbling 464 111 353 0.213 (0.121) 1.237 (0.975-1.568) 0.079
throwing a ball 435 106 329 0.197 (0.113) 1.218 (0.977-1.519) 0.080
multivariable
model (n=462)
sprint 0.303 (0.111) 1.354 (1.089-1.685) 0.006**
area under the curve=0.598
boys – u18
univariable sprint 326 58 268 0.368 (0.147) 1.445 (1.084-1.927) 0.012*
agility 324 57 267 0.194 (0.175) 1.214 (0.861-1.712) 0.268
speed while dribbling 328 58 270 0,204 (0,160) 1.226 (0.897-1.677) 0.202
throwing a ball 299 52 247 0.346 (0.161) 1.413 (1.031-1.936) 0.031*
multivariable 
model (n=298)
sprint 0.274 (0.155) 1.315 (0.970-1.781) 0.077
throwing a ball 0.296 (0.164) 1.344 (0.974-1.855) 0.072
area under the curve=0.618
Univariable and multivariable models include the time period between the assessment and determination of the performance 
outcome as a covariate. 
R!RYQber 36!SddW ratiS '-!cSRƤdeRce iRterZal  p  p 
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Table 5. Logistic regression analysis to predict future high and low performance in female youth table tennis players.
n B (se) or (95% Ci) p
total high 
perfor-
mance 
Low 
perfor-
mance 
girLs – u13
univariable sprint 333 154 179 0.174 (0.118) 1.190 (0.944-1.499) 0.140
agility 331 154 177 0.059  (0.128) 1.061 (0.825-1.364) 0.646
speed while dribbling 333 154 179 0.229 (0.121) 1.348 (1.063-1.708) 0.014*
throwing a ball 318 148 170 0.262 (0.119) 1.300 (1.031-1.640) 0.027*
multivariable 
model (n=333)
speed while dribbling 0.229 (0.121) 1.348 (1.063-1.708) 0.014*
area under the curve=0.589
girLs – u15
univariable sprint 275 121 154 0.318 (0.137) 1.375 (1.051-1.798) 0.020*
agility 274 121 153 -0.095 (0.141) 0.910 (0.690-1.200) 0.503
speed while dribbling 275 121 154 0.344 (0.140) 1.410 (1.071-1.857) 0.014*
throwing a ball 260 116 144 0.344 (0.135) 1.410 (1.083-1.836) 0.011*
multivariable  
model (n=260)
sprint 0.239 (0.141) 1.271 (0.964-1.675) 0.089
throwing a ball 0.298 (0.138) 1.347 (1.028-1.764) 0.031*
area under the curve=0.619
girLs – u18
univariable sprint 166 56 110 0.174 (0.166) 1.190 (0.859-1.647) 0.296
agility 165 53 107 0.466 (0.253) 1.593 (0.971 -2.615) 0.066
speed while dribbling 166 56 110 0.756 (0.250) 2.130 (1.306-3.474) 0.002**
throwing a ball 151 50 101 0.353 (0.189) 1.423 (0.983-2.060) 0.061
multivariable  
model (n=166)
speed while dribbling 0.756 (0.250) 2.130 (1.306-3.474) 0.002**
area under the curve=0.652
Univariable and multivariable models include the time period between the assessment and determination of the performance 
outcome as a covariate. 
R!RYQber 36!SddW ratiS '-!cSRƤdeRce iRterZal  p  p 
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The resulXs of Xhe linear reKression anal]ses are summarised in TaFles  and . ŬThrowinK 
a Fallŭ is shown Xo Fe a siKniƤGanX TrediGXor for Xhe GomTeXiXion sGores aX older aKes 9 
and 9 in Xhe hiKh TerformanGe male ]ouXh Tla]ers T .. No TrediGXors were found 
for Fo]sŭ GomTeXiXion sGores 9. -n Xhe hiKh TerformanGe Kirls Xhe XesX iXems ŰsTrinXű 
ŰsTeed while driFFlinKű and ŰXhrowinK a Fallű are siKniƤGanX TrediGXors 9 aGGordinK Xo Xhe 
uniZariaFle anal]ses T .. NeZerXheless onl] ŰXhrowinK a Fallű was siKniƤGanX in Xhe 
mulXiZariaFle model aX Xhis aKe T .. *or Xhe hiKh TerformanGe Kirls 9 onl] one siK-
niƤGanX TrediGXor remains ŰsTeed while driFFlinKű T!.. No siKniƤGanX TrediGXors were 
found Xo e\Tlain Xhe GomTeXiXion sGore in hiKh TerformanGe Kirls 9. The e\Tlained Zari-
anGe of Xhe mulXiZariaFle models for GomTeXiXion sGore in Fo]s and Kirls ranKed FeXween  
and 	. The Xime Teriod FeXween Xhe assessmenX and TerformanGe was found as siKni-
ƤGanX GonXriFuXor Xo Xhe mulXiZariaFle model for Fo]s 9 and 9 and Kirls 9 T ..
Table 6. 0inear reKression anal]ses to predict future competition score in hiKh performance male ]outh table 
tennis players. 
n B (se) p
boys – u13
univariable sprint 157 4.092 (5.201) 0.433
agility 156 -2.020 (6.767) 0.766
speed while dribbling 157 4.045 (6.530) 0.537
throwing a ball 152 5.032 (5.615) 0.372
multivariable model 2one oJ tLe items [as inclYded in tLe final model
boys – u15
univariable sprint 108 7.040 (7.052) 0.320
agility 107 -3.368 (9.015) 0.709
speed while dribbling 108 7.171 (9.312) 0.443
throwing a ball 103 17.609 (7.186) 0.016*
multivariable model 
(n=103)
throwing a ball 17.609 (7.186) 0.016*
time period 31.523 (9.009) 0.001**
%dN 62=0.134
boys – u18
univariable sprint 53 9.011 (10.640) 0.401
agility 52 -5.297 (12.827) 0.681
speed while dribbling 53 -9.958 (12.603) 0.433
throwing a ball 47 25.193 (11.665) 0.036*
multivariable model 
(n=47) 
throwing a ball 25.319 (11.811) 0.036*
time period 28.730 (13.176) 0.034*
%dN 62=0.127
Univariable and multivariable models include the time period between the assessment and determination 
of the performance outcome as a covariate. 
n=number; B=regression coefficient; SE=standard error; * p<0.05 ; ** p<0.01 ; adj. R2=adjusted explained variance.
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Discussion
This sXud] foGused on Xhe TrediGXiZe ZalidiX] of Xhe XesX iXems ŰsTrinXű ŰaKiliX]ű ŰsTeed 
while dribbling” and “throwing a ball” of the Netherlands Table Tennis Association’s per-
ceptuo-motor skills assessment for future performance in youth table tennis players. The 
resulXs show XhaX as h]ToXhesised Xhe XesX iXems when measured aX aKe - are indeed 
siKniƤGanX TrediGXors wiXh resTeGX Xo hiKh and low TerformanGe as deƤned in Xhis sXud] for 
FoXh Fo]s and Kirls 9 9 and 9. The XesX iXems ŰsTrinXű ŰXhrowinK a Fallŭ and ŰsTeed 
while dribbling” appeared to be the best predictors in the prediction of high and low perfor-
manGe. MoreoZer Xhese XesX iXems also GonXriFuXed Xo Xhe models Xo TrediGX GomTeXiXion 
sGore in Xhe hiKh TerformanGe ]ouXh Tla]ers. NeZerXheless Xhe raXher low areas under Xhe 
Table 7. 0inear reKression anal]ses to predict future competition score in hiKh performance female ]outh 
table tennis players.
n B (se) p
girLs – u13
univariable sprint 147 14.145 (7.075) 0.047*
agility 147 8.716 (6.879) 0.207
speed while dribbling 147 15.509 (7.101) 0.031*
throwing a ball 141 15.638 (6.697) 0.021*
multivariable model 
(n=141)
throwing a ball 17.644 (6.641) 0.009**
%dN 62=0.039
girLs – u15
univariable sprint 120 10.675 (7.616) 0.164
agility 120 11.956 (6.941) 0.088
speed while dribbling 120 20.780 (7.326) 0.005**
throwing a ball 115 12.150 (7.119) 0.091
multivariable model 
(n=120)
speed while dribbling 23.911(7.321) 0.001**
time period 24.778 (9.177) 0.008**
%dN 62=0.100
girLs – u18
univariable sprint 52 5.902 (12.127) 0.629
agility 52 2.458 (19.003) 0.898
speed while dribbling 52 26.758 (21.522) 0.250
throwing a ball 46 15.138 (12.906) 0.247
multivariable model 
(n=46)
2one oJ tLe items [as inclYded in tLe final model
  
Univariable and multivariable models include the time period between the assessment and determination 
of the performance outcome as a covariate. 
n=number; B=regression coefficient; SE=standard error; * p<0.05 ; ** p<0.01 ; adj. R2=adjusted explained 
variance.
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GurZe  . Terwee eX al.  and e\Tlained ZarianGe or TrediGXed ZarianGes as Xhe in-
dependent variables were measured before the dependent variable) reveal that accuracy of 
the models need to be improved for practical implications concerning talent development. 
 
The resulXs of Xhis sXud] are in line wiXh Xhose found in Xennis F] 4anjan eX al. . 
Similar Xo our resulXs TerGeTXuo-moXor skills inGludinK FoXh Kross moXor funGXioninK and 
Fall GonXrol *aFer eX al.   were ToinXed ouX as siKniƤGanX GonXriFuXors while Xhe aG-
GuraG] of Xhe TrediGXion models were low. The resulXs also GorresTond wiXh Xhe ƤndinKs of 
VandorTe eX al.  and di 'aKno eX al. . &oXh sXudies showed XhaX non sTorX-sTe-
GiƤG TerGeTXuo-moXor XesXs were siKniƤGanX TrediGXors for TerformanGe resulXs in ]ounK 
eliXe K]mnasXs. MoreoZer Xhe sXud] of 4ion eX al.  reZealed XhaX XesXs assessinK 
TerGeTXuo-moXor skills whiGh were non-sTeGiƤG Xo Zolle]Fall disGriminaXed FeXween eliXe 
and suF eliXe adolesGenX Zolle]Fall Tla]ers T  .. The auXhors GonGlude XhaX Zolle]Fall 
as a skill-based sport requires a well-developed level of perceptuo-motor skills (Pion et 
al. . 'onseUuenXl] iX is suKKesXed XhaX TerGeTXuo-moXor skills indeed Tla] an imTor-
tant role in the development of young players’ performance level in sports consisting of 
complex perceptuo-motor tasks. Further studies should also reveal the exact nature of the 
characteristics measured by such tests.
 The GomTle\ mulXidimensional and lonKiXudinal naXure are suKKesXed Xo Gause Xhe dif-
ƤGulXies in lonK Xerm TrediGXion. 4roFaFl] a FeXXer esXimaXe of Xhe ToXenXial Gan Fe made 
when skills are moniXored more freUuenXl] oZer Xime and inGludinK daXa aFouX XraininK 
KrowXh and maXuraXion ,uijKen Elferink-Gemser 4osX 
 VissGher  Malina eX al. 
 SilZa eX al. . MoreoZer one musX Fe alerX Xo Xhe TresenGe of se\ differenGes 
since our results showed some difference between boys and girls with respect to the pre-
dictive value of the perceptuo-motor test items. These differences between boys and girls 
miKhX Fe amonK oXhers XhinKs a GonseUuenGe of se\ differenGes in maXuraXion andor 
Xask reUuiremenXs. Girls in Keneral reaGh TuFerX] aX an earlier aKe Xhan Fo]s SXanK 
 
SXor] . This imTlies XhaX hiKh ToXenXial female ]ouXh Tla]ers need Xo Fe souKhX aX an 
earlier age than male high potentials to be able to use the most sensitive period of learn-
inK TerGeTXuo-moXor skills /nudsen  WaXanaFe eX al. . MoreoZer alXhouKh Xo 
our knowledKe resulXs aFouX Kame anal]sis in ]ouXh XaFle Xennis Tla]ers are laGkinK iX is 
hypothesised that the game structure differs between boys and girls and over ages as a 
consequences of the development of physical and mental abilities. From a practical point 
this means that trainers should also be aware of possible task differences in table tennis 
on Xhe eliXe leZel for FoXh Fo]s and Kirls oZer aKes. 3nl] Xhen iX is TossiFle Xo KeX a FeXXer 
insight in a player’s development and learning curve regarding essential perceptuo-motor 
skills for their sports. 
 *urXhermore Xhe esXimaXion of ToXenXial is Trone Xo imTroZe F] inGludinK oXher faGXors 
Elferink-Gemser eX al.  GilleX eX al.  0ane eX al.  MG'ullaKh eX al.  
4hiliTs eX al. . ReKardinK Xhe TerGeTXuo-moXor domain iX is adZised XhaX aX leasX XesX 
iXems for more sTeGiƤG e]e-hand GoordinaXion Xasks are inGluded in whiGh anXiGiTaXion 
Fall GonXrol in handlinK a smaller Fall sTeed and aGGuraG] are reUuired. These skills are 
suKKesXed Xo Fe hiKhl] imTorXanX in Xhe Tla]erŭs deZeloTmenX *aFer Elferink-Gemser 3os-
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
77
4
perCeptuo-motor sKiLLs to prediCt perFormanCe (1998-2013)
XerZeld 
 Nijhuis-Van (er Sanden  *aFer 3osXerZeld 
 Nijhuis-Van (er Sanden  
RodriKues ViGkers 
 Williams . SinGe XalenX deZeloTmenX is a mulXidimensional Tro-
Gess iX is reGommended Xo also inGlude oXher TerformanGe GharaGXerisXiGs in Xhe domains 
of anXhroTomeXriGs Th]sioloKiGal XeGhniGal XaGXiGal and Ts]GholoKiGal skills as well as 
enZironmenXal GharaGXerisXiGs e.K. TarenXal inZolZemenX Xo Ƥnd Xhe GruGial indiGaXors for 
fuXure TerformanGe aX differenX aKes Elferink-Gemser eX al. . 3nl] Xhe deXermina-
Xion of Xhe ke] faGXors for suGGess will inGrease Xhe aGGuraG] of a model whiGh enXails 
a mulXidimensional and lonKiXudinal aTTroaGh for sGienXiƤG researGh and durinK TraGXiGe 
Elferink-Gemser VissGher 0emmink 
 Mulder  Elferink-Gemser eX al. . 0onKi-
tudinal monitoring provides the opportunity to better capture the variability within a player 
GomTared Xo Gross-seGXional desiKns whiGh GonseUuenXl] enhanGes Xhe sXrenKXh of Xhe 
prediction models. 
  
Some limiXaXions of Xhis sXud] need Xo Fe aGknowledKed. *irsX Xo oTXimise Xhe Tower of 
Xhis sXud] resulXs from ]ouXh Tla]ers wiXhin Xhe XesX aKe ranKinK from  Xo  were ana-
l]sed all XoKeXher. 'onseUuenXl] Xhe anal]ses inGluded differenX deZeloTmenXal sXaKes in 
whiGh Xhe models were GalGulaXed esTeGiall] when Xhe inƥuenGe of differenGes in KrowXh 
and maXuraXion are also Gonsidered Malina eX al.  SilZa eX al. . 'orreGXions for 
this were made by using age and sex normalised z-scores and including the time period 
FeXween Xhe assessmenX and TerformanGe ouXGome as a Ƥ\ed GoZariaXe.  SeGondl] iX musX 
be acknowledged that the subsamples sizes for the models are different. Most of the play-
ers anal]sed in Xhe suFsamTles 9 are also anal]sed in 9 and 9 FuX Xhis does noX 
necessarily means that the opposite is also true since not all youth players had reached a 
GerXain aKe ]eX. ,oweZer no sTeGiƤG GohorX effeGXs on Xhe Fasis of FirXh ]ear or XesX ]ear 
were reGoKnised and Xhe assessmenXsŭ ouXGomes are Gonsidered reTroduGiFle *aFer eX al. 
. Thirdl] alXhouKh Xhe XesX iXemsŭ reTroduGiFiliX] is Gonsidered sufƤGienXl] as ZariaXion 
FeXween Xhe XesX and reXesX resulXs was relaXiZel] small *aFer eX al.  and Xhe samTle 
si^e of Xhis sXud] is suKKesXed Xo Fe suFsXanXial for KrouT anal]ses GauXion should Fe 
taken into account of evaluating an individual player based on one single measurement. 
*inall] Xhe sXud] was GonduGXed usinK daXa from (uXGh ]ouXh Tla]ers TarXiGiTaXinK aX Xhe 
national talent days. Only a few players included in this database were able to perform 
aX inXernaXional leZel durinK Xheir ]ouXh Gareer. MoreoZer onl] one of Xhem reaGhed Xhe 
hiKhesX inXernaXional leZel aX adulX aKe. *or Xhis reason KeneralisaXion is TossiFle for Xhe 
TarXiGiTanXs of Xhe naXional XalenX da] FuX GauXion should Fe Xaken in Xhe KeneralisaXion of 
Xhe ƤndinKs for Xhe TrediGXion of eliXe world Glass leZel.  
Conclusion
-n GonGlusion Xhe XesX ouXGomes GonXriFuXe siKniƤGanXl] Xo Xhe TrediGXion models for hiKh 
and low TerformanGe 9 9 and 9 in FoXh Fo]s and Kirls. MoreoZer also in Xhe hiKh 
TerformanGe Tla]ers siKniƤGanX TrediGXors are found for Fo]s 9 and 9 and for Kirls 
9 and 9. NeZerXheless as Xhe aGGuraGies of Xhe models are low iX is adZised Xo inGlude 
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other determinants for performance to enhance the predictive value of a model for table 
tennis performance. Talent development is a multidimensional and longitudinal process 
Elferink-Gemser eX al.  4hilliTs eX al.  and Xhe TerGeTXuo-moXor skills assess-
menX is onl] suiXed Xo Fe a TarX of a XalenX deZeloTmenX TroKramme. SXill Xhe main ad-
vantage of the perceptuo-motor test items compared to scouts observations or ranking 
to estimate the potential of youth players is that it can better objectify a young player’s 
TerGeTXuo-moXor ToXenXial and for XhaX reason suTTorX seleGXion deGisions F] GoaGhes. 
TaFle Xennis TerformanGe resulXs aX an earl] aKe Ɲ ]ears are inƥuenGed F] differenGes 
in XaFle Xennis e\TerienGes deZeloTmenX and GonXe\Xs Xo a KreaX e\XenX. EsTeGiall] Xhose 
]ounK Tla]ers who are noX suGGessful in XaFle Xennis ]eX FuX show KreaX TerGeTXuo-moXor 
ToXenXial F] e\GellenX TerformanGe on Xhe TerGeTXuo-moXor XesX iXems Gan Fe disGoZered 
by including such assessment as part of the talent developmental programme. It is impor-
tant to acknowledge that the assessment of perceptuo-motor skills at an early age does 
not intend to limit any children’s freedom of choice to practice a particular sport. It is only 
intended to identify those children excelling in the perceptuo-motor skills essential for table 
tennis. Future research should focus on the evaluation of a more extensive perceptuo-mo-
Xor skills assessmenX and oXher GruGial faGXors inGludinK lonKiXudinal assessmenXs Xo Ƥnd 
a more valid predictive model for table tennis performance.
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abstract
This sXud] inZesXiKaXed Xhe added Zalue i.e. disGriminaXiZe and GonGurrenX ZalidiX] and 
reTroduGiFiliX] of an e]e-hand GoordinaXion XesX releZanX Xo XaFle Xennis as TarX of XalenX 
idenXiƤGaXion. *orX]-Xhree XaFle Xennis Tla]ers - ]ears from naXional n! reKional 
n! and loGal XraininK GenXres n! TarXiGiTaXed. (urinK Xhe e]e-hand GoordinaXion 
XesX Ghildren needed Xo Xhrow a Fall aKainsX a ZerXiGal TosiXioned XaFle Xennis XaFle wiXh 
one hand and to catch the ball correctly with the other hand as frequently as possible in 
 seGonds. *our differenX XesX Zersions were assessed Zar]inK Xhe disXanGe Xo Xhe XaFle 
 or  meXer and usinK a Xennis or XaFle Xennis Fall. ŬWiXhin sessionŭ reTroduGiFiliX] was 
estimated for the two attempts of the initial tests and ten youngsters were retested after 
 weeks Xo esXimaXe ŬFeXween sessionsŭ reTroduGiFiliX]. ValidiX] anal]ses usinK aKe as Go-
ZariaXe showed XhaX Tla]ers from Xhe naXional and reKional GenXres sGored siKniƤGanXl] 
hiKher Xhan Tla]ers from Xhe loGal GenXre in all XesX Zersions T .. The XesXs aX  meXer 
demonsXraXed FeXXer disGriminaXiZe aFiliX] Xhan Xhose aX  meXer. While all XesXs FuX one had 
a TosiXiZe siKniƤGanX assoGiaXion wiXh GomTeXiXion ouXGome whiGh were GorreGXed for aKe 
inƥuenGes Xhe Zersion wiXh a XaFle Xennis Fall aX  meXer showed Xhe hiKhesX assoGiaXion 
r!. T!.. (ifferenGes FeXween Xhe ƤrsX and seGond aXXemTXs were GomTaraFle for 
all XesX Zersions FeXween - and  reTeXiXions wiXh -''ŭs ranKinK from . Xo .. The 
smallesX differenGes were found for Xhe XesX wiXh a XaFle Xennis Fall aX  meXer FeXween - 
and  reTeXiXions. &esX XesX Zersion as TarX of XalenX idenXiƤGaXion aTTears Xo Fe Xhe Zersi-
on wiXh a XaFle Xennis Fall aX  meXer reKardinK Xhe Ts]GhomeXriG GharaGXerisXiGs eZaluaXed. 
Longitudinal studies are necessary to evaluate the predictive value of this test. 
Keywords: reproducibility of results, eye-hand coordination, aptitude, racquet sports
Ş
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introduction
TaFle Xennis is widel] judKed as one of Xhe fasXesX sTorXs and Gan Fe desGriFed as a fairl] 
difƤGulX Xask. -X is an oTen GomTle\ moXor Xask XhaX reUuires TerformanGe in a GonsXanX-
l] GhanKinK enZironmenX under KreaX Xime Tressure GenXile  SGhmidX 
 0ee  
WoollaGoXX 
 Shumwa]-'ook . ,iKh TerformanGe in XaFle Xennis reUuires a Froad 
repertoire of movements allowing quick and responsive adaptation to the continuously 
GhanKinK GondiXions SɯZe Saur] Theureau 
 (urand  WoollaGoXX 
 Shumwa]-'ook 
. 4la]ers need Xo deZeloT ouXsXandinK XeGhniGal skills fasX swiXGhinK GaTaFiliX] Xo ad-
jusX sXroke XeGhniUues ZariaFle ƥe\iFle and fasX fooXwork TronounGed aFiliX] Xo reaGX and 
anXiGiTaXe TroTer TosiXioninK and FalanGe GonXrol %k 
 /oɮak  %kTinar (eZrilme^ 
/ira^Gi  ,orsGh  MusXer . MoreoZer also hiKhl] deZeloTed XaGXiGal skills 
deGision-makinK aFiliX] GreaXiZiX] GonGenXraXion GomTeXiXiZeness aTTrehension self-reKu-
laXion and willTower are inseTaraFle Xo e\Gel in Xhis sTorX 'hu 'hen 'hen ,uanK 
 ,unK 
 0iu >hou Ji 
 WaXson  0oTe^ 
 SanXeliGes  RaaF MasXers 
 Ma\well 
. %lXhouKh iX is noX Xhe onl] asTeGX XaFle Xennis aTTeals siKniƤGanXl] on a Tla]erŭs 
GoordinaXiZe aFiliX] or moXor skills SGhmidX 
 lee  0imooGhi  Rossum 
 GaKnɰ 
 Toriola Toriola 
 -KFokwe . 
TalenX idenXiƤGaXion TroKrams in XaFle Xennis ouKhX Xo Ƥnd KifXed ]ounKsXers aX an ear-
l] sXaKe Xo eduGaXe Xhem Xo XoT Tla]ers effeGXiZel] and efƤGienXl] *aFer Nijhuis-Van der 
Sanden 
 3osXerZeld  RɰKnier Salmela 
 Russell  Vae]ens 0enoir Williams 
 
4hiliTTaerXs . 'hildren who are KifXed wiXh ouXsXandinK naXural aFiliXies in Xhe senso-
rimotor domain are suggested to be in advantage to other children by an easier and faster 
learninK TroGess for Xhis X]Te of sTorX %Gkerman  GaKnɰ . SuGh an effeGXiZe 
and efƤGienX learninK or TerformanGe GurZe miKhX Fe a TrediGXor of Xhe Ghildŭs full ToXenXi-
al %Gkerman  EriGsson /ramTe TesGh-Rɼmer . The learninK TroGess in XaFle 
Xennis will Fe faGiliXaXed furXher sXarXinK aX a ]ounK aKe - ]ears F] usinK Xhe mosX 
sensiXiZe Teriod Xo deZeloT moXor skills 0imooGhi  /nudson  WaXanaFe SaZi-
on-0emieu\ 
 4enhune . 'onseUuenXl] assessinK naXural moXor aFiliXies neGessar] 
for XaFle Xennis in ]ounKsXers - ]ears Feside GoKniXiZe and soGial-emoXional aFiliXies 
as TarX of XalenX idenXiƤGaXion seems reasonaFle Xo idenXif] hiKh ToXenXials for Xhis sTorX. 
,oweZer Xhe UuesXion arises how Xo measure Xhis KifXedness# 
 MoXor XesXs wiXh TroZen TrediGXiZe Zalue for XalenX idenXiƤGaXion in XaFle Xennis or oXher 
raGUueX sTorXs are laGkinK %Gkerman  0ees . VandorTe eX al.  was 
Xhe ƤrsX Xo show XhaX Keneral moXor GoordinaXion XesXs GorrelaXe sXronKl] wiXh GomTeXiXion 
resulXs in eliXe K]mnasX Xhe XesXs e\Tlained more Xhan 	 of Xhe ZariaXion in GomTeXiXion 
performance two years later. The authors suggested that the tests measure a general trait 
underlying a wide variety of skills and that they are sensitive enough to give an indication 
of ToXenXial TerformanGe. 4roFaFl] Xhe measuremenX of Xhis underl]inK XraiX reƥeGXs an 
essenXial naXural aFiliX] for K]mnasXiGs VandorTe eX al. . This is also in aGGordanGe 
wiXh Xhe idea XhaX Xo measure fuXure ToXenXial one should noX assess sTeGiƤG sTorX skills 
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XhemselZes in order Xo limiX Xhe inƥuenGe of XraininK-e\TerienGe Vae]ens eX al.  GaK-
nɰ  Morrow JaGkson (isGh 
 Mood . %lXhouKh Xhe sXud] of VandorTe eX al. 
 was GonduGXed in K]mnasXs - ]ears Xhe GonGeTX of Xhe sXud] is FelieZed Xo suiX 
XaFle Xennis FeGause FoXh sTorXs reUuire an Ŭearl] sTeGialisaXionŭ Xo deZeloT GomTle\ moXor 
skills. While for K]mnasXiGs d]namiG FalanGe seemed Xhe mosX imTorXanX TrediGXor for To-
XenXial in XaFle Xennis e]e hand GoordinaXion neGessar] for Fall GonXrol sTeed and raTidiX] 
Xo reaGX on enZironmenXal GhanKes aKiliX] and reaGXion and anXiGiTaXion would TroFaFl] Fe 
more adeUuaXe TrediGXors %k 
 /oɮak  %kTinar eX al.  ,orsGh  MusXer 
.
The NeXherlands TaFle Tennis %ssoGiaXion NTT% is deZeloTinK a XalenX idenXiƤGaXion as-
sessmenX T-(% Xo idenXif] KifXed XaFle Xennis Tla]ers in Xhe aKe ranKe of - ]ears. This 
T-(% inGludes seZen XesX iXems for assessinK e]e hand GoordinaXion Fall GonXrol Goordina-
Xion sTeed  raTidiX] anaeroFiG Tower and aKiliX] NeXherlands TaFle Tennis %ssoGiaXion 
. %lXhouKh Xhese XesX iXems alread] seem Xo measure all underl]inK moXor aFiliXies 
Xhe Xrainers and GoaGhes were noX GomTleXel] saXisƤed wiXh Xhe assessmenX reKardinK e]e 
hand GoordinaXion. Two iXems sTeGiƤGall] inXend Xo measure a GomFinaXion of e]e hand 
GoordinaXion Fall GonXrol and anXiGiTaXor] skills F] usinK an aiminK-Xask under differenX 
GirGumsXanGes. ,oweZer Xhese XesX iXems assess self-induGed disGreXe moZemenXs and do 
not require repetitive movements with the necessity to anticipate and react quickly under 
Xime Tressure whiGh is demonsXraXed Xo Fe essenXial in XaFle Xennis %k 
 /oɮak  
%kTinar eX al.  &ooXsma *ernande^ MoriGe 
 MonXaKne  RodriKues ViGkers 
Williams . 
 -n GooTeraXion wiXh Xrainers and GoaGhes of Xhe NTT% a new XesX iXem was deZeloTed 
to measure eye-hand coordination and ball control under time pressure (Netherlands Table 
Tennis %ssoGiaXion . This XesX iXem inGluded a non-sTeGiƤG XaFle Xennis Xask wiXh 
serial movements requiring continuously adapted responses. The new test item was de-
ZeloTed for Tla]ers from - ]ears of aKe and TraGXiGal feasiFiliX] was Xaken inXo aGGounX 
0imooGhi  Morrow eX al. . %fXer seZeral Xr]ouXs and disGussion rounds four dif-
ferenX XesX Zersions were TroTosed. SinGe iX was noX Glear whiGh XesX Zersion would ƤX FesX 
for XalenX idenXiƤGaXion all Zersions were inZesXiKaXed on disGriminaXiZe and GonGurrenX 
ZalidiX] and reTroduGiFiliX] in Xhis sXud]. -X was h]ToXhesi^ed XhaX Xhe XesX Gould disGrimina-
Xe Tla]ers from aTTarenX differenX XraininK leZels. MoreoZer TosiXiZe moderaXe siKniƤGanX 
assoGiaXions r FeXween . and . FeXween XesX and TerformanGe resulXs GonGurrenX 
validity) were expected in young table tennis players. Reproducibility was hypothesized to 
Fe aX an aGGeTXaFle leZel due Xo Xhe inGlusion of a XraininK-Thase a Xime-GonsXrainX reTe-
XiXiZe-TerformanGe Xask and Xwo aXXemTXs Morrow eX al. . EZenXuall] onl] Xhe XesX 
version with the best feasibility regarding above-mentioned aspects will be selected for 
imTlemenXaXion in Xhe T-(% of Xhe NTT% as TarX of XalenX idenXiƤGaXion. The seleGXed XesX 
version together with the other test items will be put under further investigation about their 
Zalue for XalenX idenXiƤGaXion in fuXure sXudies. This sXud] GonXriFuXes Xo an eZidenGe-Fased 
T-(% for XaFle Xennis whiGh suTTorXs FeXXer XalenX idenXiƤGaXion in XaFle Xennis.
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methods
ethics statement
The sXud] TroXoGol and informed GonsenX TroGedure were aTTroZed F] Xhe EXhiGs 'ommiX-
Xee of Xhe MediGal STeGXrum TwenXe MediGal SGhool TwenXe -nsXiXuXe for %TTlied SGienGe 
EnsGhede Xhe NeXherlands MT'.faF -- in full GomTlianGe wiXh Xhe (eGla-
raXion of ,elsinki. WriXXen informed TarenXal GonsenX and Tla]er assenX were oFXained. 
*urXhermore FoXh Xhe Ghildren and Xheir TarenXs haZe KiZen wriXXen informed GonsenX as 
ouXlined in Xhe 403S GonsenX form Xo TuFliGaXion of Xhe Zideo GliTs.
study design
To inZesXiKaXe ZalidiX] Xhe desiKn was Xwo-fold. *irsX all four XesX Zersions of Xhe e]e hand 
GoordinaXion XesX were eZaluaXed usinK Xhe so-Galled Ŭknown KrouT meXhodŭ 4orXne] 
 
WaXkins  on Xheir e\TeGXed aFiliX] Xo disGriminaXe FeXween ]ounK XaFle Xennis Tla]ers 
from naXional reKional and loGal XraininK GenXres. SeGondl] Xhe assoGiaXions FeXween Xhe 
results of the four test versions and competition outcome were examined for concurrent 
ZalidiX]. *urXhermore Xhis inZesXiKaXion used Xhe iniXial XesX inGludinK Xwo aXXemTXs and a 
XesXũreXesX researGh desiKn Xo e\amine Xhe ŬwiXhin sessionŭ and Xhe ŬFeXween sessionsŭ 
reTroduGiFiliX] resTeGXiZel]. The Xime FeXween Xhe iniXial XesX and reXesX was four weeks. 
Participants
Young players were recruited from the national and a regional training centre of the NTTA 
and two local table tennis centres. Players at the national training centre were selected 
by expert trainers of the NTTA and were suggested to be the most gifted players at that 
moment throughout the Netherlands. The players of the regional training were selected by 
the NTTA trainers of the eastern department and were considered to be the most gifted 
players of that region. The children recruited from the local centre were judged by their trai-
ners as not competent for a regional and/or the national training centre of the NTTA at that 
momenX and also in fuXure. -nGlusion GriXeria were an aKe FeXween - ]ears and FeinK a 
member of a table tennis club connected to the NTTA. Players with injuries were excluded. 
WriXXen informed TarenXal GonsenX and Tla]er assenX were oFXained Trior Xo XesXinK.
 
Figure 1. )]e-hand coordination test set-up
1 a 2 meter
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measurements
Standardization of the test was realized in a protocol that included a detailed description 
for maXerials seX-uT assiKnmenX demonsXraXion XraininK-Thase XesXinK-Thase and reKis-
XerinK XesX-sGores NeXherlands TaFle Tennis %ssoGiaXion . 4la]ers were insXruGXed Xo 
throw a ball to a vertical positioned table tennis table with one hand and to catch the ball 
GorreGXl] wiXh Xhe oXher hand as freUuenXl] as TossiFle in  seGonds *iKure  Video S 
S S S. The Tla]ers were free Xo use oZerhand Video S S andor underhand XeGh-
niUues Video S S or a GomFinaXion of FoXh for XhrowinK and GaXGhinK. 'onseUuenXl] 
Tla]ers were aFle Xo use Xheir FesX moXor TerformanGe sXraXeKies for oTXimal resulXs whiGh 
is analogous with the table tennis context. The test consisted of four test versions in which 
Xhe disXanGe Xo Xhe XaFle Xennis XaFle  or  meXer and Xhe X]Te of Fall XaFle Xennis or 
tennis ball) were varied. All test versions included a training-phase and a testing-phase. 
4la]ers were familiari^ed wiXh Xhe XesX durinK Xhe XraininK-Thase Xhe] TraGXiGed XhrowinK 
and GaXGhinK of Xhe Fall si\ Ximes onl] Fefore Xhe ƤrsX aXXemTX. 4roGedural inaGGuraGies 
were GorreGXed durinK Xhis Thase. -n Xhe XesXinK-Thase Xhe hiKhesX numFer GorreGXl] GauKhX 
Falls in  seGonds of Xwo aXXemTXs was reKisXered as Ƥnal ouXGome. No feedFaGk was Ki-
Zen durinK Xhe XesXinK-Thase. The XoXal Xime for XesXinK was aFouX - minuXes Ter Tla]er. 
Procedure
All players were assessed under similar conditions at a regular training at their training cen-
tre on a Sunday morning. Before testing all participants did a warming-up as part of their 
XraininK. %fXer warminK-uT Ghildren sXarXed wiXh Xhe sTeGiƤG XaFle Xennis XraininK and were 
invited for the eye-hand coordination test one by one. The order of the four different test 
versions was randomised for the players of all training centres using playing cards. After 
Xhe XesX Xhe ]ounKsXers reXurned Xo Xheir XraininK. TesXers were four Th]sioXheraT] sXudenXs 
who were trained to the same extent in using the test protocols. They were familiarized with 
the test-protocol and instruction and feedback was given during training by an expert-trai-
ner of the NTTA. Ten players from the same regional training centre were recruited for re-
testing after four weeks to estimate reproducibility. The retest was conducted by a different 
XesXer FeGause Xhis FesX maXGhes dail] TraGXiGe where differenX Xrainers GonduGX Xhe moXor 
XesXs SXreiner 
 Norman . The XesXer of Xhe reXesX was Flinded for Xhe XesX ouXGome 
of the initial test. Competition results (points) were provided by the NTTA to investigate 
the relationship between test outcomes and table tennis performance. A higher score in 
competition points was considered as a better performance.
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statistical analysis
4%SW SXaXisXiGs  for Windows S4SS -nG. 'hiGaKo -llinois 9niXed SXaXes of %meriGa 
was used for the statistical analyses. Normality of test outcomes was evaluated by the 
ShaTiro-Wilk XesX. (ifferenGes in KrouT GharaGXerisXiGs were XesXed usinK a one-wa] %N3V% 
and &onferroni TosX-hoG XesXs for raXio X]Te daXa and a Ghi-sUuare XesX for freUuenGies. 
Then ƤrsX %N'3V% and Sidak TosX-hoG XesXs were used Xo XesX wheXher Xhe four XesX Zer-
sions disGriminaXed FeXween Xhe Tla]ers from Xhe naXional reKional and loGal XraininK 
centres. Test outcomes of the four test versions were inserted one by one as dependent 
ZariaFles Xhe XraininK GenXres as Ƥ\ed faGXor and aKe and XraininK hours as suKKesXed 
GoZariaXes. SeGondl] Xhe relaXionshiTs FeXween Xhe XesX sGores of all Zersions and Xhe Gom-
TeXiXion ouXGome were eZaluaXed usinK TarXial GorrelaXion GoefƤGienXs inXendinK Xo GonXrol 
for aKe and XraininK hours. *inall] Xhe ŬwiXhin sessionŭ and ŬFeXween sessionsŭ reTroduGiFi-
lity were analysed. Bland-Altman plots were used for each test version to provide a visual 
representations of measurement errors against true values by plotting a) the difference 
between the values of the two attempts of the initial test versus the mean of these two at-
tempts and b) the difference between the initial test and the retest values versus the mean 
of iniXial XesX and reXesX sGores &land 
 %lXman . %ddiXionall] inXraGlass GorrelaXion 
GoefƤGienXs -'' were GalGulaXed for Xhe ŬwiXhin sessionŭ reTroduGiFiliX] Fased on Xhe one-
way random model. For the ‘between sessions’ reproducibility only Bland-Altman analyses 
were seleGXed due Xo Xhe relaXiZel] small and homoKenous samTle XhaX was used for Xhe 
reXesX. %lTha was seX on . for siKniƤGanGe for all anal]sis.
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results
-n XoXal  ]ounK (uXGh XaFle Xennis Tla]ers aKe - ]ears from Xhe naXional reKional 
and local training centres participated in this study. This included all players of the national 
XraininK GenXre of Xhe NTT% n ! and all Tla]ers of Xhe reKional XraininK GenXre of Xhe 
easXern deTarXmenX n ! aX XhaX Xime. *rom Xhe Tla]ers reGruiXed aX Xhe loGal GluF n ! 
si\ Tla]ers did noX TarXiGiTaXe in an ofƤGial GomTeXiXion of Xhe NTT%. 'haraGXerisXiGs of Xhe 
TarXiGiTanXs are TresenXed in TaFle . No siKniƤGanX differenGes were found FeXween Xhe 
Xhree KrouTs reKardinK Kender aKe heiKhX weiKhX and handedness. =eX XraininK T  . 
and GomTeXiXion resulXs T  . differed siKniƤGanXl] FeXween KrouTs.
3uXGomes of eaGh KrouT on all XesX Zersions were normall] disXriFuXed T-Zalues of Xhe 
ShaTiro-Wilk XesXs were ".. The resulXs of Xhe ZalidiX] anal]ses are TresenXed in Ta-
Fle . 4arXiGiTanXs Xended Xo haZe hiKher sGores on Xhe XesX Zersions aX  meXer disXanGe 
GomTared Xo Xhe Zersions aX  meXer and also on Xhe XesX Zersions wiXh Xhe Xennis Fall 
compared to the versions with the table tennis ball. Most children used only underhand 
XeGhniUues for XhrowinK Xhe Fall aX Xhe XesX Zersions. 3nl] ƤZe Ghildren used a GomFinaXion 
Table 1. Characteristics of participants
ToTaL naTionaL regionaL LoCaL
total 43 13 11 19
Boys 26 8 8 10
girls 17 5 3 9
age (years) 10.4 ± 1.4 10.9 ± 1.5 10.4 ± 1.5 10.1 ± 1.4
7 year olds 1 - - 1
8 year olds 5 1 1 3
9 year olds 3 - 3 -
10 year olds 12 3 2 7
11 year olds 11 5 1 5
12 year olds 11 4 4 3
Length (cm) 149 ± 11 150 ± 12 150 ± 12 148 ± 10
Weight (kg ) 38 ± 8 37 ± 7 37 ± 7 38 ± 9
right-handed 35 9 9 17
Left-handed 8 4 2 2
training 
(hours*week-1)
6 (0-20) 11 (7-20) 7 (4-11) 2 (0-3)
Competition (points) 173 (-52-430) 297 (144-430) 188 (72-317) 36 (-52-130)
Data are frequencies, except for age, length and weight (mean ± SD), and training and compe-
tition (mean (range)).
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of oZerhand and under hand XeGhniUues naXional n ! reKional n ! loGal n!. %ll four 
XesX Zersions showed a siKniƤGanX differenGe FeXween Xhe Tla]ers of Xhe naXional and Xhe 
loGal XraininK GenXres T . and FeXween Xhe Tla]ers of Xhe reKional and loGal XraininK 
GenXres T .. ,oweZer Xhe differenGes FeXween Xhe Tla]ers of Xhe naXional and Xhe re-
Kional XraininK GenXre were noX siKniƤGanX for all XesX Zersions. These resulXs are Fased on 
an %N'3V% usinK onl] aKe as a GoZariaXe. TraininK hours aTTeared Xo Fe a GharaGXerisXiG of 
Xhe differenX XraininK GenXres and noX an indeTendenX GoZariaXe. -nƥuenGes of XraininK hours 
can therefore not be estimated correctly in this analysis. A similar problem appeared at 
Xhe GalGulaXion of Xhe TarXial GorrelaXions Xhe] Gould noX Fe GonXrolled GorreGXl] for XraininK 
hours FeGause of hiKh GollineariX] wiXh Xhe GomTeXiXion ouXGomes. 3nl] GonXrollinK for aKe 
Xhe resulXs from all XesX Zersions FuX one were siKniƤGanX and TosiXiZel] assoGiaXed wiXh Xhe 
GomTeXiXion resulXs T .. The TarXial GorrelaXion GoefƤGienX of Xhe XesX Zersion aX  me-
Xer disXanGe wiXh a Xennis Fall did noX reaGh Xhe leZel of siKniƤGanGe. The XesXs Zersion aX  
meXer disXanGe wiXh a XaFle Xennis Fall showed Xhe sXronKesX assoGiaXion r!. T!..
Table 2. 6esults of e]e hand coordination b] test Zersion (correctl] cauKht ballsseconds mean r 7()
TesT version naTionaL regionaL LoCaL f (p) r (p)
(n=13) (n=11) (n=19) (n=43) (n=37)
tennis ball - 1 m 29 ± 5 26 ± 5 17 ± 7 15.722* (<0.001) 0.51* (=0.002)
tennis ball - 2 m 17 ± 5 18 ± 3 12 ± 5 6.616* (=0.003) 0.17 (=0.316)
table tennis ball - 1 m 24 ± 7 23 ± 4 14 ± 5 18.507* (<0.001) 0.54* (=0.001)
table tennis ball - 2 m 15 ± 6 16 ± 4 9 ± 5 9.747* (<0.001) 0.33* (=0.049)
r 4artiaP GorrePation GoeJƤGient oJ assoGiation bet[een test and GomTetition resuPts GontroPPed Jor aKe. 
 T . SidaO Tost LoG tests sLo[ed siKniƤGant diJJerenGes bet[een  nationaP and PoGaP Gentres and 
(2) regional and local centres for all test versions.
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Figure 2. &land%ltman plots for Ŭwithin sessionŭ reproducibility %. 8ennis ball   meter &. 8ennis ball ũ  
meter '. 8able tennis ball ũ  meter (. 8able tennis ball ũ  meter. 8he bold dotted line represents the mean 
difference number of correctly caught balls seconds between the Ƥrst attempt and second attempt. 
8he nonbold dotted lines represent the 	 limits of agreement r .ŵ7(. -'' intraclass correlation 
coefƤcients  p ..
*iKure  % & ' ( and *iKure  % & ' ( TresenX Xhe &Pand-%PXQan TPSXs JSr aPP XesX ZersiSns 
JSr Xhe Ŭ[iXhin sessiSnŭ and ŬFeX[een sessiSnŭ reTrSduGiFiPiX] resTeGXiZeP]. 8he Qean diJJe-
renGe Sr s]sXeQaXiG errSr SJ Xhe Ŭ[iXhin sessiSnŭ anaP]sis [ere FeX[een  and  GSrreGXP] 
GauKhX FaPPs in  seGSnds JSr aPP XesX iXeQs *iKure  % & ' (. 8he 	 GSnƤdenGe inXer-
ZaPs JSr Xhe diJJerenGe FeX[een Xhe ƤrsX and seGSnd aXXeQTX [ere GSQTaraFPe JSr Xhe JSur 
XesX ZersiSns FeX[een - XS  GSrreGXP] GauKhX FaPPs in  seGSnds *iKure  % & ' (. 
-''ŭs GaPGuPaXed JSr Xhe Ŭ[iXhin sessiSnŭ reTrSduGiFiPiX] [ere siKniƤGanX T . and ranKed 
JrSQ . XS .. 
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(ICC  =  0.72**)    (ICC  =  0.87**)    
(ICC  =  0.75**)    (ICC  =  0.83**)    
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Figure 3. &land%ltman plots for Ŭbetween sessionŭ reproducibility %. 8ennis ball   meter &. 8ennis ball ũ  
meter '. 8able tennis ball ũ  meter (. 8able tennis ball ũ  meter. 8he bold dotted line represents the mean 
difference number of correctly caught balls seconds between the initial test and retest. 8he nonbold dotted 
lines represent the 	 limits of agreement r .ŵ7(.
Ş
In general the systematic error in all tests was also small in the ‘between session’ results 
FeX[een - and  GSrreGXP] GauKhX FaPPs in  seGSnds *iKure  % ' (. 3nP] Xhe XesX Zer-
siSn [iXh a Xennis FaPP aX  QeXer disXanGe TresenXed a ParKer s]sXeQaXiG errSr FeX[een Xhe 
iniXiaP XesX and reXesX Qean diJJerenGe ! *iKure  &. 8he XesX ZersiSn [iXh a XaFPe Xennis 
FaPP aX  QeXer disXanGe deQSnsXraXed Xhe sQaPPesX Fand[idXh Sn Xhe diJJerenGe FeX[een 
Xhe XesX and reXesX SJ - and  GSrreGXP] GauKhX FaPPs in  seGSnds JSr 	 SJ Xhe 
TPa]ers reXesXed *iKure  '. 8here seeQed XS Fe Sne SuXPier . 8he SXher XesX ZersiSns 
had ParKer diJJerenGes FeX[een Xhe iniXiaP XesX and reXesX Xennis FaPP  QeXer FeX[een - and 
 *iKure  % Xennis FaPP  QeXer FeX[een - and  *iKure  & XaFPe Xennis FaPP  QeXer 
FeX[een - and  *iKure  (. 
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Discussion 
The resulXs of Xhis sXud] GonƤrmed XhaX all XesX iXems were aFle Xo disGriminaXe loGal Xrai-
ninK GenXre Tla]ers from Tla]ers of Xhe reKional and naXional XraininK GenXres and we found 
TosiXiZe moderaXe siKniƤGanX assoGiaXions wiXh GomTeXiXion resulXs for Xhree XesX Zersions. 
These main effeGXs inGluded a GorreGXion for Xhe inƥuenGe of aKe. MoreoZer reTroduGiFiliX] 
was aGGeTXaFle. The XesX Zersion wiXh a XaFle Xennis Fall aX  meXer disXanGe is suKKesXed 
Xo ƤX FesX in Xhe TroZisional T-(% of Xhe NTT% as TarX of XalenX idenXiƤGaXion in XaFle Xennis 
due to the best combination of psychometric characteristics examined in this study. This 
selected test version together with the other test items of the TIDA must be evaluated fu-
rther on their predictive value in a longitudinal study including analyses which investigate 
the main and interaction effect of age.
 It is suggested that the better validity and reproducibility results of the test version with 
a XaFle Xennis Fall aX  meXer disXanGe is due Xo Xhe difƤGulX] of XhaX TarXiGular XesX Zersion. 
TakinK Xhe mean Zalues of Xhe four XesX Zersions inXo aGGounX for all KrouTs TaFle  iX 
appears that shortening the distance to the vertical positioned table tennis table improves 
the discriminative ability by generally enlarging the difference between groups. Due to the 
shorXer disXanGe Xhe load on reaGXion is hiKher and Xhe ]ounKsXers had Xo Fe mosX TreGise 
and quick in their reactions. Table tennis players with high potential are assumed to be 
more Trone Xo esTeGiall] Xhese sTeGiƤG UuiGk reaGXion Xasks Xhan Xhose wiXh low ToXenXial 
%k 
 /oɮak  %kTinar eX al.  GaKnɰ . The demonsXraXed larKer differenGe 
between the players of the local training centres and the players of the national training 
GenXre in Xhe XesX Zersions usinK Xhe shorX disXanGe  meXer GomTared Xo Xhe larKe disXan-
Ge  meXer is Gonsidered loKiGal. The Fall X]Te on Xhe oXher hand did noX inƥuenGe Xhe dis-
criminative ability between groups in this sample. All groups had lower scores catching the 
XaFle Xennis Fall GomTared Xo Xhe Xennis Fall whiGh Gan Fe e\Tlained F] Xhe e\Xra need for 
TreGision usinK a smaller liKhXer harder and smooXher Fall GenXile  SGhmidX 
 0ee 
 WoollaGoXX 
 Shumwa]-'ook . SXill Xhe differenGes FeXween Xhe Xhree Tla]er 
KrouTs were noX larKer usinK a sTeGiƤG Fall. 
 As shown all test versions had the ability to discriminate between the players of the 
loGal and oXher XraininK GenXres. ,oweZer Xhere was no siKniƤGanX differenGe FeXween Xhe 
players from the national and the regional training centres in this study. This could most 
likely be explained that both centres include children with good to excellent motor perfor-
mance. This is supported by the large overlap between the competition results of both 
KrouTs TaFle . 4roFaFl] differenXiaXinK FeXween Tla]ers of reKional and naXional XraininK 
GenXres is more difƤGulX reKardinK moXor TerformanGe Xhan FeXween Tla]ers of Xhese Gen-
tres and players of the local training centre. This could be due to other selection criteria for 
Xhe XraininKs GenXres Xhan moXor TerformanGe like moXiZaXion GonGenXraXion and self-reKu-
laXion and GonXe\Xual faGXors like Xhe inƥuenGe of TarenXs.
 This also FrinKs uT Xhe UuesXion Xo whaX e\XenX Xhe XesX resulXs were inƥuenGed F] Xhe 
difference in training experience of the players of the included training centres. Unfortuna-
Xel] Xhe inƥuenGe of XraininK Gould noX Fe esXimaXed in Xhis Gross-seGXional sXud] due Xo 
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the dependency and collinearity of intended covariate ‘training hours’ with the test groups 
and Xhe GomTeXiXion resulXs resTeGXiZel]. =eX Xhe inƥuenGe of XraininK was noX reKarded as 
a suFjeGX in Xhis sXud]. 0onKiXudinal sXudies are needed Xo Ƥnd answers on Xhis maXXer. -X is 
FelieZed XhaX moXor XesXs Gan onl] TarXl] e\Tlain fuXure TerformanGe TroFaFl] F] reƥeGXinK 
a preposition or necessity for a certain skill. Deliberate practice is also considered as an 
essenXial GomTonenX in XalenX deZeloTmenX %Gkerman . 3ne of Xhe main Koals of 
Xhis sXud] was Xo inZesXiKaXe Xhe disGriminaXiZe ZalidiX] of Xhe XesX Zersions and for XhaX 
TurTose a Ŭknown-KrouTŭ desiKn was Ghosen 4orXne] 
 WaXkins . -X was Xhe inXenXion 
Xo e\amine Tla]ers wiXh a known differenGe in ToXenXial. Thus Tla]ers were deliFeraXel] re-
cruited from different trainings centres consequently including unavoidable differences in 
training hours. By selecting a motor task which assesses the eye hand coordination which 
is Glose Xo XaFle Xennis FuX noX a sTeGiƤG Xask whiGh is TraGXiGed durinK XraininK iX was in-
tended to measure potential and eliminate the effect of training or competition experience. 
Task sTeGiƤGiX] Xheories and sXudies suTTorX Xhis GonsideraXion (i Russo 4iX^alis %Trile 

 STinelli  SGhoemaker Niemeijer Re]nders 
 SmiXs-EnKelsman . %n]wa] Xhe 
main result of this study is that the test item is able to discriminate between high and low 
Terformers and all faGXors affeGXinK Xhis differenGe whiGh is an essenXial UualiX] of a XesX 
for XalenX idenXiƤGaXion. *uXure sXudies musX reZeal Xhe inƥuenGe of XraininK on XesX resulXs 
used as TarX of XalenX idenXiƤGaXion.
 4roFaFl] also due Xo Xhe inGluded samTle wiXh sufƤGienX low and hiKh ToXenXials Xhe 
XesX resulXs of Xhe Zersions aX  meXer disXanGe had a moderaXe siKniƤGanX relaXionshiT wiXh 
the competition outcome as expected. Players from the national training centre were gene-
rally thought to be high performers and high potentials and players from the local training 
GenXre were Kenerall] Gonsidered as low Terformers wiXh low ToXenXial. =eX a sXronK relaXi-
onship between test results and ranking was not hypothesized for this sample. Youngsters 
that have just started do not have that much experience and probably train at the local 
GenXres. 'onseUuenXl] KifXed Ghildren wiXh liXXle e\TerienGe in GomTeXiXion haZe TroFaFl] 
low ranking but could be high potentials for table tennis and have outstanding results at the 
XesX. %nd ZiGe Zersa less KifXed Ghildren wiXh a loX of XraininK and GomTeXiXion e\TerienGe 
can have a high ranking but disappointing results at the test.
ŬWiXhin sessionŭ and ŬFeXween sessionsŭ reTroduGiFiliX] ouXGomes were saXisfaGXor]. S]sXe-
matic errors of all test versions in both the ‘within session’ and ‘between session’ estima-
Xions were small for all XesX Zersions meaninK no suFsXanXial learninK-effeGXs e\isX. The 
random errors shown in the ‘within session’ analyses were quite large. By using the best 
of Xwo aXXemTXs as an ouXGome of Xhe XesX Zersions Xhis random errors seem Xo Fe some-
what reduced by demonstrating a smaller random error in the ‘between session’ analyses. 
The seleGXed XesX Zersion for Xhe NTT%ŭs T-(% wiXh a XaFle Xennis Fall aX  meXer disXanGe 
demonstrated the smallest random measurement error between the initial test and the 
reXesX. The ouXlier aX Xhe reTroduGiFiliX] anal]sis sGorinK  Falls more aX Xhe reXesX Xhan 
aX Xhe iniXial XesX ƤKure  ' Gould aGGordinK Xo Xhe Xrainer Fe e\Tlained F] moXiZaXional 
TroFlems durinK Xhe iniXial XesX. This was also seen aX Xhe oXher XesX Zersions howeZer Xo a 
lesser e\XenX Xhe Tla]er GauKhX FeXween  Xo  Falls more aX Xhe reXesX. The raXher hiKh re-
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liability parameters (ICC’s) of the ‘within session’ estimations suggest that the players can 
Fe disXinKuished UuiXe well desTiXe measuremenX errors. When -''ŭs Gould Fe GalGulaXed 
in a larger sample for the ‘between sessions’ reliability these are expected to show even 
hiKher Zalues as a resulXs of a smaller random error (e VeX eX al. . 
 Then FeGause Xhe TroXoGol did noX TresGriFe a Ƥ\ed wa] how Xo Terform Xhe XesX FoXh 
overhand as underhand techniques were used for throwing and catching. Most children 
n! Ghose Xo use onl] underhand XeGhniUues so is noX e\TeGXed XhaX Xhis inƥuenGed Xhe 
results of this study to a large extend. Remarkable was that especially children with high 
performances on the test selected one strategy after using different strategies at the trai-
ning-phase and were also able to adapt their strategy fast when necessary. Although techni-
Uue sXandardi^aXion TroFaFl] Gan imTroZe reTroduGiFiliX] iX is adZised Xo reXain Xhe freedom 
for children to choose their own strategy to excel. This is in accordance with the nature of 
Xhe XesX and XaFle Xennis WoollaGoXX 
 Shumwa]-'ook  ,orsGh  MusXer .
 *inall] iX musX Fe aGknowledKed XhaX Xhis sXud] onl] inGluded a small samTle si^e and 
only a part of this group participated in the retest. This sample size is due to the small 
numFer of XalenXed aXhleXes FesX -	. These Tla]ers were Gonsidered GruGial Xo inGlude 
in Xhis sXud] Xo make fair GonGlusions for XalenX idenXiƤGaXion GonseUuenXl] reduGinK Xhe 
numFer of aXhleXes. 'omTared Xo Xhe suFKrouT of XalenXed Ghildren howeZer Xhe inGluded 
sample is believed representative and generalisation should only be done in this selected 
suFKrouT. MoreoZer alXhouKh Xhe samTle is raXher small we were aFle Xo Ƥnd siKniƤGanX 
differenGes FeXween Xhe Ghildren from Xhe differenX XraininK GenXres siKniƤGanX assoGiaXion 
between the test version and competition results and acceptable reproducibility outcomes.
This sXud] Gan Fe seen as Xhe ƤrsX sXeT Xowards imTlemenXaXion of an e]e hand Goordi-
nation test in a TIDA for table tennis. The results contribute to an evidence-based talent 
idenXiƤGaXion TroKram and will helT XalenX deZeloTmenX in fuXure. The XesX Zersion wiXh a 
XaFle Xennis Fall aX  meXer disXanGe will Fe imTlemenXed in Xhe NTT%ŭs T-(% as TarX of 
XalenX idenXiƤGaXion. *urXher researGh Xo oFXain normaXiZe daXa and Xo learn more aFouX 
the predictive value in longitudinal studies and about reproducibility in a larger sample is 
essenXial for GorreGX inXerTreXaXion of indiZidual XesX sGores of Xhe T-(% *aFer Nijhuis-Van 
der Sanden 
 3osXerZeld  Vae]ens eX al.  %Gkerman  VandorTe eX al. 
. -ndiZidual differenGes due Xo Kender and maXuriX] should also Fe Xaken inXo aGGounX 
%Gkerman  ,elsen WinGkel 
 Williams  Thomas 
 *renGh .
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supporting information Legends
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abstract
A motor skills assessment could be helpful in talent development by estimating essenti-
al TerGeTXuo-moXor skills of ]ounK Tla]ers whiGh are Gonsidered reUuisiXe Xo deZeloT e\-
cellent technical and tactical qualities. The Netherlands Table Tennis Association uses a 
motor skills assessment in their talent development programme consisting of eight items 
measurinK TerGeTXuo-moXor skills sTeGiƤG Xo XaFle Xennis under Zar]inK GondiXions. This 
sXud] aimed Xo inZesXiKaXe Xhis assessmenX reKardinK iXs reTroduGiFiliX] inXernal GonsisXen-
G] underl]inK dimensions and GonGurrenX ZalidiX] in  ]ounK XaFle Xennis Tla]ers - 
]ears. The inXraGlass GorrelaXion GoefƤGienXs of si\ XesX iXems meX Xhe GriXeria of . wiXh 
GoefƤGienXs of ZariaXion FeXween -	. 'ronFaGhŭs alTha Zalued . for inXernal Gon-
sistency. The principal components analysis distinguished two conceptually meaningful 
faGXors ŬFall GonXrolŭ and ŬKross moXor funGXionŭ. 'onGurrenX ZalidiX] anal]ses demonsXra-
ted moderate associations between the motor skills assessment’s results and national 
rankinK Fo]s r!-. T . and Kirls r!-. T!.. -n GonGlusion Xhis eZaluaXion 
demonsXraXed si\ XesX iXems wiXh aGGeTXaFle reTroduGiFiliX] Kood inXernal GonsisXenG] and 
good prospects for validity. Two test items need revision to upgrade reproducibility. Since 
Xhe moXor skills assessmenX seems Xo Fe a reTroduGiFle oFjeGXiZe TarX of a XalenX deZe-
loTmenX TroKramme more lonKiXudinal sXudies are reUuired Xo inZesXiKaXe iXs TrediGXiZe 
validity.
Keywords: reproducibility of results, psychomotor performance, aptitude, racquet sports, 
gifted children
Ş
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introduction
TaFle Xennis aX eliXe leZel is one of Xhe fasXesX sTorXs and Gan Fe desGriFed as a fairl] dif-
ƤGulX Xask. -X is an oTen GomTle\ moXor Xask whiGh enXails TerformanGe under GonsXanXl] 
GhanKinK GondiXions and KreaX Xime Tressure GenXile  SGhmidX 
 0ee . EliXe 
training and high performance in this sport are inseparable connected to highly developed 
XaGXiGal skills deGision-makinK aFiliX] GreaXiZiX] GonGenXraXion GomTeXiXiZeness aTTrehen-
sion self-reKulaXion and willTower 'hu 'hen 'hen ,uanK 
 ,unK  0iu >hou Ji 
 
WaXson  0oTe^ 
 SanXeliGes  RaaF MasXers 
 Ma\well .,oweZer XaFle 
tennis also requires a broad repertoire of movements allowing quick and responsive adap-
XaXion Xo Xhe GonXinuousl] GhanKinK GondiXions SɯZe Saur] Theureau 
 (urand . 
4la]ers aiminK Xo e\Gel need Xo deZeloT ouXsXandinK XeGhniGal skills fasX swiXGhinK GaTa-
FiliX] Xo adjusX sXroke XeGhniUues ZariaFle ƥe\iFle and fasX fooXwork TronounGed aFiliX] Xo 
anXiGiTaXe and reaGX TroTer TosiXioninK and FalanGe GonXrol %k 
 /oɮak  %kTinar 
(eZrilme^ 
 /ira^Gi  ,orsGh  MusXer . 
 Thus alXhouKh XalenX deZeloTmenX is Gonsidered a mulXi-dimensional TroGess Elfe-
rink-Gemser JordeX 'oelho E SilZa 
 VissGher  XaFle Xennis aTTeals siKniƤGanXl] Xo 
a Tla]erŭs TerGeTXuo-moXor skills 0imooGhi  Rossum 
 GaKnɰ  SGhmidX 
 0ee 
 Toriola Toriola 
 -KFokwe . These skills are Gonsidered TrereUuisiXe Xo deZeloT 
adeUuaXe XeGhniGal UualiXies German TaFle Tennis %ssoGiaXion  and Gan TroFaFl] 
Fe aTToinXed as Xhe underl]inK fundamenX of a Tla]er for FuildinK uT ouXsXandinK sTeGiƤG 
sTorX skills *aFer 3osXerZeld 
 Nijhuis-Van der Sanden  ,uiKen Elferink-Gemser 
4osX 
 VissGher  VandorTe eX al. . MoreoZer Xhe FeXXer XeGhniGal moXor skills 
are auXomaXed Xhe more TossiFiliXies a Tla]er has Xo e\eGuXe XaGXiGal sXraXeKies /anne-
kens Elferink-Gemser 
 VissGher . The difƤGulX XeGhniGal skills of XaFle Xennis are 
Gonsidered Xo Fe learned FesX aX a ]ounK aKe i.e. aKe from aTTro\imaXel]  ]ears Xill Xhe 
TuFerXal KrowXh sTurX - ]ears SXanK 
 SXor]  usinK Xhe mosX sensiXiZe Teriod 
for learninK moXor skills /nudson  0imooGhi  WaXanaFe SaZion-0emieu\ 
 
4enhune . 'onseUuenXl] an assessmenX of TerGeTXuo-moXor skills for ]ounK Tla]ers 
as TarX of a XalenX deZeloTmenX TroKramme seems sensiFle Girard 
 MilleX  0imoo-
Ghi  VandorTe eX al. .
SinGe  Xhe NeXherlands TaFle Tennis %ssoGiaXion uses a moXor skills assessmenX as 
TarX of Xheir XalenX deZeloTmenX TroKramme Xo assess ]ounK XaFle Xennis Tla]ers - 
]ears NeXherlands TaFle Tennis %ssoGiaXion . *ull-Xime Xrainers of Xhe German TaFle 
Tennis %ssoGiaXion wiXh e\TerXise in XalenX idenXiƤGaXion oriKinall] seX uT Xhis moXor skills 
assessment. The Netherlands Table Tennis Association’s trainers and coaches further 
imTroZed Xhe oriKinal assessmenX on Xhe Fasis of e\TerX oTinions and Ƥeld e\TerienGes. 
German] has TroZen iXself Xo Fe a world Glass GomTeXiXor in Xhe TasX ]ears menŭs and 
womenŭs world Xeam rankinK wiXhin XoT ƤZe and XoT Xen resTeGXiZel] www.iXXf.Gom. The 
German TaFle Tennis %ssoGiaXion sXill uses a moXor skills assessmenX inGludinK iXems for 
assessinK TerGeTXuo-moXor skills ƥe\iFiliX] and enduranGe GaTaGiX] FuX no daXa of reTro-
ducibility and validity are available. 
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The current motor skills assessment of the Netherlands Table Tennis Association consists 
of eiKhX XesX iXems TaFle  NeXherlands TaFle Tennis %ssoGiaXion  whiGh all Xo-
KeXher assess Xhe followinK h]ToXhesised essenXial TerGeTXuo-moXor skills for XaFle Xennis 
e]e-hand GoordinaXion GoordinaXion of simulXaneous fooX and arm moZemenXs GomFin-
ed Kross and Ƥne moXor skills aKiliX] FalanGe FaX and Fall GonXrol and hiKh ZeloGiX] in 
fooXwork and sXrikes *aFer eX al.  German TaFle Tennis %ssoGiaXion  ,orsGh 
 RodriKues ViGkers 
 Williams . The XesX iXems assess TerGeTXuo-moXor skills 
wiXhouX usinK auXhenXiG XaFle Xennis Xasks. The idea is XhaX skills whiGh are noX Xrained are 
more aTTroTriaXe Xo measure fuXure ToXenXial Xhan sTeGiƤG sTorX skills XhemselZes GaKnɰ 
 Morrow JaGkson (isGh 
 Mood  Vae]ens 0enoir Williams 
 4hiliTTaerXs 
.
The motor skills assessment is especially added to tournaments plays during the Nether-
lands TaFle Tennis %ssoGiaXionŭs annual naXional XalenX da]. *or Xhis da] Xhe eiKhX deTarX-
menXs of Xhe NeXherlands TaFle Tennis %ssoGiaXion deleKaXe Xhe ]ounKsXers  Fo]s and  
Kirls aKe   ]ears who are Gonsidered Xo haZe Xhe KreaXesX ToXenXial Xo FeGome an eliXe 
player. Selections are made by the trainers of the departments. Boys and girls are split up 
during both the assessment and the tournament. Professional trainers observe the children 
Tla]inK Xhe XournamenX. The FesX ]ounKsXers Fased on a GomFinaXion of Xhe XoXal sGore 
of Xhe moXor skills assessmenX Xhe XournamenX and oFserZaXions of Trofessional Xrainers 
are invited for further selection procedures of the ‘talent-group’. This is a training group for 
Xhe ]ounK naXional eliXe Tla]ers   ]ears of Xhe NeXherlands TaFle Tennis %ssoGiaXion 
following the talent development programme. The motor skills assessment is also used for 
reKular moniXorinK of Xhe XalenX-KrouT memFers Xhe resulXs from Xhe assessmenX XoKeXher 
wiXh TerformanGe resulXs XraininK asTeGXs moXiZaXion and Xhe oFserZaXions of Xhe Xrainers 
are used for selection and training perspectives in the talent development programme.
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Although the Netherlands Table Tennis Association’s motor skills assessment has been 
used for seZeral ]ears Xhe Ts]GhomeXriG GharaGXerisXiGs suGh as reTroduGiFiliX] GonGurrenX 
ZalidiX] and TrediGXiZe Zalue were neZer eZaluaXed. This is GruGial for oFXaininK XrusXworXh] 
resulXs and for Xhe adeUuaXe inXerTreXaXion of Xhe XesX ouXGomes Morrow eX al.  Vae-
]ens eX al. . %s a ƤrsX sXeT Xhis sXud] was desiKned followinK Xhe Gonsensus-Fased 
standards for the selection of health status measurement instruments (COSMIN) (Mokkink 
eX al. . This sXud] aimed Xo inZesXiKaXe Xhe moXor skills assessmenX on 
. iXs reTroduGiFiliX] on XesX-iXem leZel '3SM-N GheGklisX &o\ & and '
. iXs inXernal GonsisXenG] '3SM-N GheGklisX &o\ %
. its possible underlying dimensions or so-called latent variables (COSMIN      
GheGklisX &o\ E 
. iXs GonGurrenX ZalidiX] '3SM-N GheGklisX &o\ *. 
Reproducibility was hypothesised to be at an acceptable level due to the standardised pro-
XoGols inGludinK XraininK Thases Fefore XesXinK Xime GonsXrainX reTeXiXiZe TerformanGe 
Xasks andor a numFer of aXXemTXs Morrow eX al. . -nXernal GonsisXenG] was e\TeG-
Xed Xo Fe sufƤGienX as all XesX iXems measure asTeGXs from Xhe sensorimoXor domain. There 
was no a priori hypothesis about the existence of latent variables. Concurrent validity was 
investigated by examining the relationship with national ranking. Only a moderate relation 
was e\TeGXed FeGause Xhe moXor skills assessmenX is XhouKhX Xo measure an asTeGX of Xhe 
underl]inK fundamenX for XaFle Xennis whereas naXional rankinK is Fased on TerformanGes 
Table 1. Current test items of the motor skills assessment of the Netherlands Table Tennis Association 
(Netherlands Table Tennis Association, 11)
TesT iTem assessing
sprint (s) the ability for quick accelerations and turns (footwork) in combination 
with a manual task. 
agility (s) the ability to quickly coordinate gross arm and leg movements simul-
taneously while reasonable strength of the upper and lower extremi-
ties is required.
:ertical NYmT (cm 8Le ability to combine NYmTing strengtL oJ tLe lo[er e\tremities [itL 
a slightly demanding coordinative manual task.
speed while dribbling (s) 8Le ability to control a ball (eyeLand coordination and fine motor / 
ball control) during a dynamic task, sideward zigzagging (footwork).
aiming at target (points) the ability to hit a target precisely with ball using a bat (eye-hand coor-
dination and ball control).
Ball skills (points) the ability to hit a target precisely under varied conditions; distance 
to target and ball size (ball control; parameterise power and velocity).
throwing a ball (m) the ability to combine the coordination of an arm movement with high 
arm velocity (combination gross and fine motor sOills
eye-hand coordination (points) the ability to make accurate and cooperative hand and arm move-
ments (eye-hand coordination) at a high rate.
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in competition and tournaments and is established by several multidimensional characte-
risXiGs Elferink-Gemser eX al.  whiGh are noX all inGluded in Xhe assessmenX.
methods
ethics statement
This study and informed consent procedures were approved by the ethical committee of 
Xhe MediGal STeGXrum TwenXe MediGal SGhool TwenXe -nsXiXuXe for %TTlied SGienGe En-
sGhede Xhe NeXherlands MT'.oos -- in full GomTlianGe wiXh Xhe deGla-
raXion of ,elsinki. %X leasX  monXh Trior Xo Xhe measuremenXs Tla]ers and Xheir TarenXs 
were informed in wriXinK F] Xhe NeXherlands TaFle Tennis %ssoGiaXion XhaX daXa samTled 
durinK eZenXs orKanised F] Xhe NeXherlands TaFle Tennis %ssoGiaXion would Fe anon]-
mously collected for this study. There was full opportunity for players and their parents to 
ask for more information concerning this study and/or refuse provision of the anonymous 
results. All data were recorded in an anonymous dataset by the Netherlands Table Tennis 
%ssoGiaXion Xhe eXhiGal GommiXXee GonsulXed waiZed Xhe need of a wriXXen TarenXal and 
player’s informed consent.
Design
This sXud] used a XesXũreXesX researGh desiKn Xo e\amine reTroduGiFiliX]. The iniXial as-
sessments were used for estimating internal consistency and searching for possible un-
derl]inK dimensions. *urXhermore Xhe assoGiaXion FeXween Xhe moXor skills assessmenX 
and ranking was examined for concurrent validity.
Participants
Young table tennis players were recruited on the national talent day and in the talent-group 
in  F] Xhe NeXherlands TaFle Tennis %ssoGiaXion. The Tla]ers of Xhe naXional XalenX 
day were selected by the regional technical staff to represent their department. Inclusion 
GriXeria were an aKe FeXween  and  ]ears and FeinK a memFer of a XaFle Xennis GluF 
associated with the Netherlands Table Tennis Association. Players with injuries were ex-
cluded from the study.
Data collection
All players were assessed with the motor skills assessment under similar conditions at 
the national sport centre at Papendal on two consecutive Sundays. The participants of the 
national talent day were examined as a part of the event. The talent-group members were 
evaluated as a part of their regular monitoring during training. The testers were physiothe-
rapy students who were trained in using the test protocols. They were familiarised with the 
protocols of the test items and instruction and feedback was given during training by an 
expert trainer of the Netherlands Table Tennis Association.
 To inZesXiKaXe Xhe reTroduGiFiliX] on XesX-iXem leZel one half of Xhe Tla]ers n" of Xhe 
naXional XalenX da] were reXesXed on four XesX iXems and Xhe oXher half of Xhe Tla]ers n"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on Xhe remaininK four XesX iXems FoXh durinK an e\Xra round of XesXinK on Xhe same da]. % 
differenX XesXer for reXesXinK was Ghosen FeGause Xhis FesX maXGhes dail] TraGXiGe where 
different trainers conduct the motor tests. The tester of the retest was blinded for the test 
ouXGome of Xhe iniXial XesX. *or GonGurrenX ZalidiX] Xhe TerformanGe resulXs i.e. Xhe naXional 
ranking were provided by the Netherlands Table Tennis Association. The national ranking 
is Fased on TarXiGiTaXion and winninK in Xhe ofƤGial GomTeXiXion and naXional XournamenXs 
of Xhe NeXherlands TaFle Tennis %ssoGiaXion FoXh ]ield ToinXs whiGh deXermine naXional 
ranking when added up.
measurements
The Netherlands Table Tennis Association’s motor skills assessment consists of eight test 
iXems TaFle -. The sXandardisaXion of Xhe XesX iXems was GaTXured in TroXoGols whiGh 
inGluded a deXailed desGriTXion for maXerials seX-uT assiKnmenX demonsXraXion Xrai-
ninK-Thase XesXinK-Thase and reKisXerinK XesX sGores NeXherlands TaFle Tennis %ssoGia-
Xion . ŬSTrinXŭ inGludes a T]ramid-shaTe GirGuiX isosGeles XrianKle Fasis m heiKhX  
m in whiGh Tla]ers need Xo KaXher and reXurn ƤZe XaFle Xennis Falls one F] one as fasX as 
TossiFle. *or ŬaKiliX]ŭ Tla]ers need Xo KeX XhrouKh a GirGuiX inGludinK GlimFinK oZer a K]m-
nasXiGsŭ GaFineX ƤZe Ximes and under and oZer a low hurdle four Ximes as fasX as Tossi-
ble. Both ‘sprint’ and ‘agility’ are measured in seconds (s). At ‘vertical jump’ players needed 
Xo jumT and XouGh Xhe sidewall as hiKh as TossiFle whiGh is measured in GenXimeXres Gm. 
‘Speed while dribbling’ uses a zigzag circuit in which the players need to move sideways as 
fast as possible while dribbling one-handed with a basketball. This test is also measured 
in seGonds s. %X ŬaiminK aX XarKeXŭ Tla]ers need Xo hiX alXernaXel] Xwo XarKeXs disXanGe  
and  m wiXh a XaFle Xennis Fall usinK a sXandard FaX. Ŭ&alls skillsŭ also reUuires hiXXinK Xwo 
XarKeXs alXernaXel] disXanGe  and m FuX aX Xhis iXem Tla]ers need Xo Xhrow a FaskeXFall 
tennis ball and table tennis ball. At ‘aiming at target’ and ‘ball skills’ players collect one point 
eaGh Xime Xhe XarKeX is hiX GorreGXl] ToinXs. %X ŬXhrowinK a Fallŭ Xhe Tla]ers Xhrow a XaFle 
tennis ball as far as possible which is measured in metres (m). In the ‘eye hand coordinati-
onŭ XesX Tla]ers are insXruGXed Xo Xhrow a Fall Xo a ZerXiGal TosiXioned XaFle Xennis XaFle  m 
distance) with one hand and to catch the ball correctly with the other hand as frequently as 
TossiFle in  s *aFer eX al. . The numFer of GorreGX GaXGhes is sGored. 
 To oFXain a XoXal sGore for Xhe moXor skills assessmenX raw XesX sGores are ƤrsX Gon-
verted into age-independent percentile scores per test items. These percentile scores are 
Fased on all aZailaFle XesX-iXem daXa from Xhe naXional XalenX da]s FeXween  and  
sTrinX n! aKiliX] n! ZerXiGal jumT n! sTeed while driFFlinK n! aiminK aX 
XarKeX n! Fall skills n! XhrowinK a Fall n! e]e-hand GoordinaXion n! aKe 
- ]ears. The aFoZe-menXioned numFers of TarXiGiTanXs for deXermininK Xhe TerGenXile 
sGores differ FeXween Xhe XesX iXems FeGause some reZisions of Xhe assessmenX were 
made F] Xhe Xrainers of Xhe NeXherlands TaFle Tennis %ssoGiaXion FeXween  and . 
The TerGenXile sGores ranKe from  Xo  ToinXs Ter XesX iXem wiXh inXerZals of  ToinXs and 
reƥeGX Xhe TosiXion of a Tla]er GomTared Xo Xhe XoXal ToTulaXion on XhaX sTeGiƤG XesX iXem. 
*or e\amTle a TerGenXile sGore of  is KiZen when a Tla]er sGores eUual Xo Xhe FesX 	 
of Xhe XoXal ToTulaXion a TerGenXile sGore of  is KiZen when a Tla]er sGores eUual Xo Xhe 
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-	 FesX of Xhe XoXal ToTulaXion and so on. The XoXal sGore of Xhe moXor skills assess-
menX is GomTuXed F] addinK uT Xhe TerGenXile sGores of all eiKhX XesX iXems ranKe - 
points).
statistical analysis
-&M S4SS SXaXisXiGs  for Windows -&M 'orT. %rmonk N= 9S% was used for Xhe sXa-
XisXiGal anal]ses. The normaliX] of Xhe daXa was eZaluaXed F] GomTarinK  means and 
medians of Xhe XesX iXems and  sXandard deZiaXion and ranKes. Means and sXandard 
deviations of the raw scores of the eight test items and the total score were provided for 
Xhe XoXal KrouT and sTliX uT for Fo]s and Kirls Ter aKe - - -]ear-olds. -nƥuenGes of 
Kender and aKe were XesXed for Xhe XoXal sGore in Xhe aKe sTan of - ]ears usinK a uniZa-
riate general linear model analyses. 
 Then ƤrsXl] as VeX eX al.  TroTosed reTroduGiFiliX] was used as an umFrella 
term for both reliability and agreement. Both the reliability and agreement analyses were 
GonduGXed on Xhe raw sGores of eaGh XesX iXem. -nXraGlass GorrelaXion GoefƤGienX -''s 
Fased on Xhe Xwo-wa] random model X]Te GonsisXenG] and Xheir 	 GonƤdenGe inXerZals 
were GalGulaXed as reliaFiliX] TarameXers FeGause Xhe moXor skills assessmenX is used as 
a disGriminaXiZe insXrumenX and rankinK Xhe Tla]ers is of main inXeresX VeX Terwee /nol 
 
&ouXer . *or all -'' GalGulaXions Xhe ŬsinKle measuremenX ouXGomesŭ were used. -''s 
of . or more are Gonsidered Xo Fe aGGeTXaFle for reliaFiliX] on XesX iXem leZel Nunall] 
 
&ernsXein . *or Xhe aKreemenX TarameXers Xhe sXandard error of measuremenX SEm 
smallesX deXeGXaFle differenGes S(( and GoefƤGienX of ZariaXion 'V were GalGulaXed 
wiXh Xhe followinK formulas ,oTkins  VeX eX al. 
SEm!S(differenGeCXesX-reXesX  Ƙ 
S((!. ŵ Ƙ ŵ SEm
'V!SEm  mean of Xhe raw XesX-iXem sGores ŵ 	.
These chosen calculations for agreement are consistent with the selection of the reliability 
TarameXers. SeGondl] 'ronFaGhŭs alTha was GalGulaXed usinK Xhe eUuall] direGXed TerGenXi-
le scores per test item to determine internal consistency of the motor skills assessment. A 
'ronFaGhŭs alTha of . was Gonsidered Xo Fe sufƤGienX GeorKe 
 Maller] . *urXher-
more Xo e\Tlore assoGiaXions FeXween Xhe XesX iXems Xhe inXer-iXem GorrelaXions Fased on 
the percentile scores were given for all test items. Principal components analysis was used 
Xo Ƥnd meaninKful underl]inK dimensions. 3nl] faGXors wiXh eiKenZalues KreaXer Xhan . 
were reXained for Xhe Ƥnal roXaXed soluXion oFliUue roXaXion. *aGXor-loadinK was GomTuXed 
for all XesX iXems loadinKs  . were suTTressed. *inall] Xhe GonGurrenX ZalidiX] was eZalu-
ated by correlating the total test score with the national ranking using the non-parametric 
STearmanŭs GorrelaXion GoefƤGienX while GonXrollinK for aKe. &eGause naXional rankinK is 
Kender sTeGiƤG Xhis anal]sis was GonduGXed for male and female Tla]ers seTaraXel]. %lTha 
was seX on . for siKniƤGanGe for all anal]ses.
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results
Participants 
-n XoXal  ]ounK XaFle Xennis Tla]ers were assessed as TarX Xhe NeXherlands TaFle Ten-
nis Association’s national talent day or regular monitoring of the talent-group. No parents 
or Tla]ers refused TroZision of Xheir anon]mous daXa for Xhis sXud]. TaFle  TresenXs Xhe 
descriptive statistics of the participants. The descriptive results for the raw scores per test 
iXem and Xhe XoXal sGore wiXhouX reXesX daXa are TresenXed in TaFle  for Xhe XoXal KrouT and 
sTliX uT for - - and -]ear-old Fo]s and Kirls. %ll daXa of Xhe XoXal KrouT Gould Fe eZalu-
aXed as normall] disXriFuXed means and medians were similar and Xhe ranKe around Xhe 
mean followed a normal distribution. Players of whom part of the data was missing were 
excluded from the analyses involving that information. The raw scores of the test items 
demonsXraXed XhaX Fo]s Xended Xo ouXTerform Kirls and Xhe older Ghildren sGore FeXXer Xhan 
Xhe ]ounKer ones TaFle . The main effeGXs of Kender and aKe in Xhe aKe sTan from  Xo 
 ]ears for Xhe XoXal sGore TerGenXiles added uT were GonƤrmed F] Xhe uniZariaXe Keneral 
linear model anal]ses Kender *!. T . and aKe *!. T!..
Table 2. (escriptiZe statistics of ]ounK table tennis pla]ers 
ToTaL group boys girLs
participants (n) 113 66 47
age-group (n) 6 years 3 0 3
7 years 3 2 1
8 years 25 14 11
9 years 42 26 16
10 years 40 24 16
tg (n) 5 2 3
nt (n) 108 64 44
m (range) m (range) m (range)
height (cm) 141 (116-166) 142 (122-166) 140 (116-158)
Weight (kg) 33 (21-56) 34 (23-56) 33 (21-53)
8raining (Lŵ[eeO 4 (1-20) 4 (1-20) 4 (1-13)
n=number; 1=mean; 8+=talentgroup; 28=participants of tLe national talent da] 
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reproducibility
TaFle -V summarises Xhe reTroduGiFiliX] ouXGomes. %ll XesX iXems e\GeTX Xhe ones ŬaiminK 
aX XarKeXŭ and ŬFall skillsŭ meeX Xhe GriXeria of an -''". 4 . for reliaFiliX] Nunall] 
 
&ernsXein . The aKreemenX TarameXers SEm S(( and 'V follow Xhe same Xrend 
whiGh is Glearl] demonsXraXed F] Xhe 'V. The 'V of ŬsTrinXŭ ŬaKiliX]ŭ ŬZerXiGal jumTŭ ŬsTeed 
while driFFlinKŭ and ŬXhrowinK a Fallŭ are FeXween 	 and 	 whereas Xhe 'Vs of ŬaiminK aX 
XarKeXŭ and ŬFall skillsŭ rise uT Xo 	 and 	 resTeGXiZel] TaFle .
Table 3. (escriptiZe statistics of the motor skills assessment (1 r s)
iTem ToTaL boys girLs
6-10 years 8 years 9 years 10 years 8 years 9 years 10 years
(n=113) (n=14) (n=26) (n=24) (n=11) (n=16) (n=16)
sprint (s) 35 ± 3.8# 35 ± 3.7# 24 ± 2.3 33 ± 3.1 38 ± 3.4 35 ± 4.8 36 ± 3.7
agility (s) 30 ± 7.1## 29 ± 6.7 27 ± 6.1# 28 ± 4.7 32 ± 7.0 34 ± 7.8 33 ± 5.9#
:ertical NYmT (cm 25 ± 5.5# 25 ± 2.5 26 ± 3.7 27 ± 5.5# 23 ± 5.7 25 ± 5.3 26 ± 8.8
speed while dribbling (s) 26 ± 7.3 24 ± 5.9 23 ± 4.7 22 ± 4.9 32 ± 10.0 30 ± 7.9 26 ± 5.2
aiming at target (points) 7 ± 2.4# 6 ± 2.5 7 ± 2.6 8 ± 1.8 4 ± 2.3 6 ± 1.6 7 ± 2.4#
Ball skills (points) 4 ± 2.0# 4 ± 2.0 4 ± 2.3 5 ± 1.9 3 ± 1.9 4 ± 1.9 4 ± 1.9
throwing a ball (m) 10 ± 1.6 10 ± 1.3 11 ± 1.4 11 ± 1.3 8 ± 0.9 9 ± 1.4 9 ± 1.0
eye-hand coordination 
(points) 
15 ± 7.8 13 ± 7.3 17 ± 5.2 22 ± 5.6 6 ± 5.3 13 ± 7.8 13 ± 5.5
totaL sCore 
(percentiles added up)
450 ± 150^ 450 ± 130# 520 ± 120# 570 ± 110# 290 ± 95 405 ± 135 410 ± 120##
n=number; 1=mean; s=standard deviation; missing values #n=1##n=Bn=. 
Table 4. 6eproducibilit] outcomes of the motor skills assessment per item
iTem n iCC iCC
95% ConfidenCe 
inTervaL
sem sdd Cv 
(%)
sprint (s) 54 0.79** 0.67-0.88 1.3 3.5 4
agility (s) 51 0.80** 0.68-0.88 1.9 5.2 6
:ertical NYmT (cm 53 0.73** 0.57-0.83 2.0 5.5 8
speed while dribbling (s) 53 0.83** 0.73-0.90 1.6 4.4 6
aiming at target (points) 54 0.53** 0.30-0.69 1.7 4.6 26
Ball skills (points) 54 0.31* 0.05-0.53 1.8 4.9 43
throwing a ball (m) 54 0.88** 0.80-0.93 0.3 0.8 3
eye-hand coordination (points) 54 0.91** 0.85-0.95 1.0 2.7 7
n number; -'' intraclass correlation coefficient model t[o[a] random; t]pe consistenc]; SEm standard error of 
measurement; S(( smallest detectable difference; ': coefficient of variation; *p<0.05;**p<0.001.
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internal consistency and principal component analysis
'ronFaGhŭs alTha TaFle  was esXimaXed aX . whiGh meeXs Xhe GriXeria of . for Kood 
inXernal GonsisXenG] GeorKe 
 Maller] . (eleXinK an] XesX iXem reduGes Xhe inXernal 
GonsisXenG] Xo some e\XenX e\GeTX for ŬFall skillsŭ whiGh inGreases iX. (eleXinK Xhe XesX 
iXems ŬXhrowinK a Fallŭ Ŭe]e-hand GoordinaXionŭ and ŬsTeed while driFFlinKŭ reduGes 'ron-
bach’s alpha the most. 
Table 5 -nternal consistenc] of the motor skills assessment
CronbaCh’s aLpha    
n=107
totaL sCore 0.853
if following item is deleted
sprint 0.833
agility 0.840
:ertical NYmT 0.848
speed while dribbling 0.825
aiming at target 0.843
Ball skills 0.858
throwing a ball 0.813
eye-hand coordination 0.818
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Table 6 presents the inter-item correlation matrix between all test items using percentile 
sGores. %ll assoGiaXions were siKniƤGanX T . e\GeTX FeXween ŬFall skillsŭ and ŬaKiliX]ŭ 
. T!. and FeXween ŬFall skillsŭ and ŬZerXiGal jumTŭ . T!.. The lowesX siK-
niƤGanX assoGiaXions were found FeXween ŬaiminK aX XarKeXŭ and Xhe Xwo XesX iXems ŬZerXiGal 
jumTŭ . T . and ŬaKiliX]ŭ . T .. The hiKhesX siKniƤGanX assoGiaXions were 
seen FeXween ŬXhrowinK a Fallŭ and ŬsTeed while driFFlinKŭ . T . Ŭe]e-hand Goor-
dinaXionŭ and ŬXhrowinK a Fallŭ . T . and Ŭe]e-hand GoordinaXionŭ and ŬsTeed while 
driFFlinKŭ . T .. 
The TrinGiTal GomTonenXs anal]sis reZealed Xwo underl]inK faGXors. TaFle  GonXains Xhe 
faGXor-loadinK maXri\ of all XesX iXems. ŬSTeed while driFFlinKŭ ŬaiminK aX XarKeXŭ ŬFall skillsŭ 
ŬXhrowinK a Fallŭ and Ŭe]e-hand GoordinaXionŭ had hiKh loadinKs ". on Xhe ƤrsX faGXor 
whiGh is suKKesXed as ŬFall GonXrolŭ. The XesX iXems wiXh hiKh loadinKs ". on Xhe se-
Gond faGXor TroTosed as ŬKross moXor funGXionŭ were ŬsTrinXŭ ŬaKiliX]ŭ and ŬZerXiGal jumTŭ. 
&oXh faGXors XoKeXher e\Tlained 	 of Xhe ZarianGe. This is in GoherenGe wiXh Xhe resulXs 
of the inter-item correlation matrix.
Table 6. -nter-item correlation matri\ of the motor skills assessment  
iTem sprint agility vertical 
jump
speed while 
dribbling
aiming at 
target
ball skills Throwing 
a ball
eye-hand 
coordination
sprint 1.00 0.58 0.49 0.35 0.45 0.23 0.47 0.47
agility 1.00 0.58 0.39 0.22 0.15# 0.48 0.42
:ertical NYmT 1.00 0.36 0.18 0.15# 0.36 0.36
speed while dribbling 1.00 0.47 0.37 0.72 0.66
aiming at target 1.00 0.25 0.48 0.59
Ball skills 1.00 0.51 0.32
throwing a ball 1.00 0.67
eye-hand coordination 1.00
#nonsignificant; p"0.05.
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Concurrent validity
The anal]ses for GonGurrenX ZalidiX] showed moderaXe siKniƤGanX neKaXiZe STearmanŭs 
GorrelaXion GoefƤGienXs for Fo]s and Kirls while GonXrollinK for aKe -. T . and 
-. T!. resTeGXiZel] *iKure . This means XhaX Ghildren wiXh a hiKh TosiXion aX 
the national ranking list tend to reach a higher total score on the motor skills assessment. 
 
Figure 1. 6elationship bet[een national rankinK and total score of the motor skills assessment [hile control-
linK for aKe A &o]s, & +irls  T+ members of the talent-Kroup NT participants national talent da]
Table 7. *actor-loadinK matri\ (obliUue rotation)
iTem faCTor#
1 2
sprint 0.683
agility 0.863
:ertical NYmT 0.864
speed while dribbling 0.765
aiming at target 0.721
Ball skills 0.721
throwing a ball 0.785
eye-hand coordination 0.739
#0abelling factors 1. Ball control and . +ross motor function
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Discussion 
This study presents promising results for the psychometric characteristics of the Dutch 
moXor skills assessmenX for XaFle Xennis and meeXs Xhe '3SM-N MokkinK eX al. . 
*irsXl] reTroduGiFiliX] aTTears sufƤGienX for si\ of Xhe eiKhX XesX iXems. SeGondl] Kood in-
Xernal GonsisXenG] is GonƤrmed all XesX iXems e\GeTX for Fall skills will reduGe inXernal Gon-
sisXenG] when deleXed. MoreoZer a moderaXe relaXionshiT was oFserZed FeXween some 
test items and a principal component analysis distinguished two conceptually recognisa-
Fle faGXors ŬFall GonXrolŭ and ŬKross moXor funGXionŭ. This GonƤrms Xhe oriKinal idea XhaX Xhe 
motor skills assessment measures several perceptuo-motor skills under varying circum-
sXanGes. *inall] as h]ToXhesised Xhis sXud] showed a moderaXe GorrelaXion FeXween Xhe 
moXor skills assessmenXŭs resulXs and aGXual naXional rankinK for FoXh Fo]s and Kirls while 
GonXrollinK for aKe GonƤrminK GonGurrenX ZalidiX]. 
*or reTroduGiFle resulXs iX is neGessar] XhaX a Tla]er shows sXaFle TerformanGes durinK 
XesXinK and reXesXinK. The Xime indiGaXed XesX iXems i.e. ŬsTrinXŭ ŬaKiliX]ŭ and ŬsTeed while 
driFFlinKŭ TaFle  seem Xo KiZe sXead] resulXs wiXh a sufƤGienX ranKe in XesX sGores. This 
is also Xhe Gase for ŬZerXiGal jumTŭ ŬXhrowinK a Fallŭ and Ŭe]e-hand GoordinaXionŭ. ReTroduGi-
bility outcomes of these six test items are similar to such outcomes from other sport tests 
used in XalenX deZeloTmenX TroKrammes %li eX al.  Girard 
 MilleX  /iThard 
 
SGhillinK  0emmink Elferink-Gemser 
 VissGher  VandorTe eX al. . The re-
sulXs of Xhe XesX iXems ŬaiminK aX XarKeXŭ and ŬFall skillsŭ were unsXaFle hiKh and low sGores 
seem to be randomly distributed among players. These test items need revision to improve 
reproducibility and retain the assessment’s structure by preserving the nature of the test 
iXems measurinK GerXain sTeGiƤG TerGeTXuo-moXor skills. More aXXemTXs fewer ZariaXions 
in subtasks and an extensive scale including more gradations in points for the accuracy 
of hitting the target could be solutions to get more steady results in these test items while 
mainXaininK sufƤGienX resTonsiZeness. 
The inter-item correlations and principal component analysis revealed a two-dimensiona-
liX] in Xhe moXor skills assessmenX. *or Xhe XesX iXems of Xhe faGXor ŬFall GonXrolŭ Xhe main 
Xask load seems Xo Fe GoordinaXinK and GonXrollinK a Fall TroFaFl] F] deTlo]inK Xhe Zi-
suo-motor system for visual acuity and eye-hand coordination in different circumstances. 
The test items loading on the factor ‘gross motor function’ on the other hand demonstra-
Xed a Xask load on Xhe GomFinaXion of sXrenKXh sTeed and aKiliX]. ReKardinK Xhese Xwo 
dimensions Xhe moXor skills assessmenX seems Xo GoZer Xhe mosX imTorXanX neGessar] 
perceptuo-motor skills in elite table tennis. It appears that the content or face validity by the 
experts of the German Table Tennis Association and Netherlands Table Tennis Association 
is reinforced by the exploratory principal component analysis of this study to evaluate its 
structural validity. 
%s desGriFed earlier Xhe moderaXe relaXions FeXween Xhe moXor skills assessmenX and naXi-
onal ranking were in line with our hypothesis. Both the assessment and the national ranking 
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
115
6
the dutCh motor sKiLLs assessment
are Gonsidered Xo reƥeGX a TarX of a Tla]erŭs XalenX or ToXenXial GaTaGiX] Xo deZeloT inXo an 
eliXe Tla]er. 'onseUuenXl] low GorrelaXion GoefƤGienXs for Xhe relaXion FeXween Xhe moXor 
skills assessmenXŭs resulXs and rankinK are unlikel]. 3n Xhe oXher hand a sXronK relaXion 
was noX e\TeGXed eiXher FeGause TerformanGe in XaFle Xennis is Xhe resulX of a GomFina-
Xion of mulXidimensional TerformanGe GharaGXerisXiGs whiGh are inƥuenGed F] maXuraXion 
learninK and XraininK Elferink-Gemser eX al. . %s a GonseUuenGe KifXed Ghildren wiXh 
liXXle e\TerienGe in GomTeXiXion and XraininK TroFaFl] haZe a low rankinK FuX Gould haZe 
ouXsXandinK resulXs aX Xhe moXor skills assessmenX. %nd ZiGe Zersa less KifXed Ghildren 
wiXh a loX of XraininK and GomTeXiXion e\TerienGe Gan haZe a hiKh rankinK FuX disaTToinXinK 
resulXs aX Xhe assessmenX. %lXhouKh Xhese resulXs suTTorX Xhe GonGurrenX ZalidiX] of Xhe 
moXor skills assessmenX lonKiXudinal sXudies musX reZeal wheXher iX Gan indeed measure 
the potential of young players aiming to become elite table tennis players.
 
&eGause Xhe moXor skills assessmenX is sXudied in Xhe GonXe\X where iX is normall] used 
some GonGessions were made for feasiFiliX]. *irsXl] Xhe inXerZal FeXween XesX and reXesX 
was onl] a GouTle of hours. *or XhaX reason learninK effeGXs and faXiKue Gould haZe inƥuen-
Ged Xhe resulXs. SeGondl] one half of Xhe Tla]ers were reXesXed on four XesX iXems and Xhe 
oXher half of Xhe Tla]ers on Xhe remaininK four XesX iXems so no reTroduGiFiliX] anal]sis is 
GonduGXed for Xhe XoXal sGore whiGh is Gonsidered an imTorXanX ouXGome. SXill Xhe eGolo-
gical validity of this study is maximal and including a large sample of the target population 
was TossiFle whiGh sXrenKXhens e\XraTolaXion. *inall] our samTle inGluded Ghildren from 
an aKe-sTan of  Xo  ]ears howeZer Xhere were onl] a few Ghildren in Xhe aKe KrouT of  
Xo  ]ears. 'onseUuenXl] KeneralisaXion of our resulXs is FesX for Tla]ers FeXween  Xo  
]ears. %ddiXionall] iX musX Fe aGknowledKed XhaX all anal]ses were Fased on Xhe resulXs of 
all TarXiGiTanXs Xo oTXimise Xhe Tower of Xhe sXud]. Gender and aKe inƥuenGes whiGh were 
TresenX aX Xhe raw sGores of Xhe XesX iXems and aX Xhe XoXal sGore miKhX inXerfere wiXh Xhe 
anal]ses of Xhis sXud]. %Ke inƥuenGes were e\TeGXed due Xo differenGes in maXuraXion and 
XraininK in Xhe inGluded aKe sTan SGhmidX 
 0ee . Gender differenGes on Xhe oXher 
hand were noX e\TeGXed as XesXinK Xook TlaGe in Xhe Tre-TuFerXal Thase SXanK 
 SXor] 
. %lXhouKh no larKe differenGes are e\TeGXed for reTroduGiFiliX] and ZalidiX] anal]ses 
due to the distribution of test scores of the subgroups (Table III) and the above mentio-
ned GonXenX or faGe ZalidiX] F] Xhe e\TerX Xrainers anal]ses of suFKrouTs Gould hiKhliKhX 
differenX aGGenXs. MoreoZer when norm sGores are deZeloTed in fuXure aKe and Kender 
inƥuenGes should Fe Xaken inXo aGGounX.
-n GonGlusion in Xhis ƤrsX GomTrehensiZe sXud] aFouX Xhe Ts]GhomeXriG GharaGXerisXiGs of 
an instrument for a talent development programme in table tennis that meets the contem-
Torar] sGienXiƤG sXandards Xhe inZesXiKaXed moXor skills assessmenX aTTears Xo haZe Xhe 
capability to measure essential perceptuo-motor skills in young table tennis players with 
aGGeTXaFle reTroduGiFiliX]. 'onseUuenXl] iX Gould Fe a sXronK insXrumenX for suGGessful Xa-
lenX deZeloTmenX TroKrammes Xo Ƥnd and moniXor Xhose ]ounK Tla]ers aiminK Xo FeGome 
eliXe Tla]ers. ,oweZer Xo fulƤl Xhis TersTeGXiZe iX is GruGial XhaX Xhe irreTroduGiFle XesX iXems 
are reZised Xhe XoXal sGore of Xhe moXor skills assessmenX is a weiKhXed sGore of Xhe XesX 
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iXems Fased on aKe-deTendenX TerGenXiles sGores and XhaX ZalidiX] sXudies anal]sinK Xhe 
motor skills assessment are conducted with regard to its ability to discriminate between 
elite and sub-elite players and with regard to its predictive value in longitudinal designs 
GaKnɰ  Vae]ens eX al. . MoreoZer for an adeUuaXe inXerTreXaXion of indiZidual 
XesX resulXs iX is reUuired XhaX Xhe inƥuenGe of aKe XraininK and maXuriX] are e\amined 
'oelho E SilZa eX al.  Elferink-Gemser eX al.  ,elsen WinGkel 
 Williams  
Malina eX al. . *inall] iX musX Fe emThasised XhaX Xhe moXor skills assessmenX is jusX 
a TarX of a Froader XalenX idenXiƤGaXion TroKramme. -denXif]inK KifXed Tla]ers in XaFle Xennis 
is GhallenKinK FeGause of Xhe mulXidimensionaliX] and Xhe difƤGulX] of TrediGXinK ouXGomes 
in Xhe fuXure &rouwers (e &ossGher 
 SoXiriadou  Elferink-Gemser eX al.  Vae-
]ens eX al. . 4s]GholoKiGal soGial and enZironmenXal faGXors also Tla] GruGial roles 
in XalenX deZeloTmenX in XaFle Xennis Elferink-Gemser eX al.  GaKnɰ . %lXhouKh 
Xhis sXud] was GonduGXed in ]ounK XaFle Xennis Tla]ers Xhe moXor skills assessmenXŭs Gon-
cept and its fundament can probably be extrapolated to many other sports.
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abstract
-n a TreZious sXud] Xhe (uXGh MoXor Skills %ssessmenX MS% inGludinK eiKhX TerGeT-
Xuo-moXor Xasks was inZesXiKaXed as a Xool for XalenX deZeloTmenX in XaFle Xennis. -X aT-
Teared XhaX Xwo XesX iXems ŬaiminK aX XarKeXŭ and ŬFall skillsŭ needed reZision due Xo irre-
producible outcomes. In cooperation with expert trainers of the Netherlands Table Tennis 
Association new protocols were developed. This study evaluated the reproducibility of the 
reZised XesX iXems F] means of a XesX-reXesX desiKn and ZalidiX] F] XesXinK Xhe disGrimi-
native capacity using a known-group design and the correlation between test outcomes 
and GomTeXiXion resulXs. *orX]-Xhree ]ounK XaFle Xennis Tla]ers - ]ears from naXional 
n! reKional n! and loGal XraininK GenXres n! TarXiGiTaXed in Xhis sXud]. Twen-
ty-seven players from the regional and local training centre were retested on the same day. 
-''ŭs for ŬaiminK aX XarKeXŭ and ŬFall skillsŭ were . T . and . T . resTeG-
XiZel] wiXh GoefƤGienXs of ZariaXion  	 for FoXh iXems. Mean ouXGomes of FoXh reZised 
XesX iXems demonsXraXed Xhe same XendenG] mean sGores of Tla]ers from Xhe naXional 
GenXre were Xhe hiKhesX mean sGores of reKional GenXre Tla]ers seGond hiKhesX and mean 
sGores of loGal GenXre Tla]ers lowesX. %n %N'3V% usinK aKe as GoZariaXe and inGludinK 
Sidak TosX hoG XesXs showed XhaX Tla]ers from Xhe naXional and loGal XraininK GenXre sGored 
siKniƤGanXl] differenXl] on FoXh XesX iXems T . and reKional and loGal Tla]ers sGored 
siKniƤGanXl] differenXl] on ŬFall skillsŭ T .. MoreoZer a moderaXe FuX siKniƤGanX assoGi-
aXion FeXween Xhe resulXs of ŬaiminK aX XarKeXŭ and GomTeXiXion ouXGome R!. T!. 
was found. The resulXs of ŬFall skillsŭ were noX siKniƤGanXl] relaXed Xo GomTeXiXion R!. 
T!.. ResulXs suKKesX XhaX Xhe reZision resulXed in Xwo sufƤGienXl] reTroduGiFle and 
valid test items. Longitudinal studies should be conducted to evaluate the predictive value 
of the test items when incorporated in the MSA.
Keywords: reproducibility of results, psychomotor performance, aptitude, racquet sports, 
gifted children
Ş
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introduction
Table tennis is one of world’s fastest sports in terms of game speed and challenges for a 
player’s capability of controlling the ball under great time pressure and constantly changing 
GondiXions. These GondiXions are relaXed Xo Xhe larKe ZarieX] of Xhe ƥiKhX and roXaXion of Xhe 
uTGominK Fall Xhe Tla]erŭs inXended reXurn Tla]inK sX]les and FaX maXerials. ,iKh Terfor-
manGe in XaFle Xennis sXronKl] deTends on Zisual TerGeTXion and aGuiX] anXiGiTaXion and 
e]e-hand GoordinaXion %k 
 /oɮak  %kTinar (eZrilme^ 
 /ira^Gi  &ooXsma 
*ernande^ MoriGe 
 MonXaKne  *aFer 3osXerZeld 
 Nijhuis-Van der Sanden  
RodriKues ViGkers 
 Williams . %ll skills need Xo Fe e\Xremel] well deZeloTed and 
TerfeGXl] inXeKraXed in sXroke XeGhniUues fasX and ƥe\iFle fooXwork TroTer TosiXioninK and 
FalanGe GonXrol German TaFle Tennis %ssoGiaXion  ,orsGh . NaXurall] oXher 
UualiXies suGh as Kame-undersXandinK XaGXiGal skills aFiliX] Xo make deGisions GreaXiZiX] 
GonGenXraXion GomTeXiXiZeness ZoliXion and self-manaKemenX musX also Fe hiKhl] deZe-
loTed Xo ouXGlass in XaFle Xennis 'hu 'hen 'hen ,uanK 
 ,unK  0iu >hou Ji 
 
WaXson  0oTe^ 
 SanXeliGes  RaaF MasXers 
 Ma\well . NeZerXheless 
if a Tla]er is noX aFle Xo GonXrol Xhe Fall in an ouXsXandinK wa] he ma] disUualif] himself 
Xo deZeloT inXo an eliXe Tla]er. 'onseUuenXl] formulaXinK GriXeria for Fall GonXrol in a MoXor 
Skills Assessment (MSA) as a part of a talent development programme to assess a player’s 
ToXenXial seems loKiGal and ma]Fe eZen fundamenXal *aFer Nijhuis-Van der Sanden 
 
3osXerZeld  *aFer eX al.  Van Rossum 
 GaKnɰ .
-n a TreZious sXud] Xhe MS% of Xhe NeXherlands TaFle Tennis %ssoGiaXion NTT% was 
eZaluaXed as a Xool for XalenX deZeloTmenX in XaFle Xennis *aFer eX al. . This MS% 
inGludes eiKhX XesX iXems TaFle  inXendinK Xo measure underl]inK TerGeTXuo-moXor skills 
considered requisite to the ability to develop adequate technical qualities in table tennis. 
Future potential is believed to be estimated more adequately by assessing such hypothe-
si^ed essenXial TerGeTXuo-moXor skills under Zar]inK GirGumsXanGes whiGh TerformanGe 
is noX inƥuenGed F] Xhe UuanXiX] of XraininK raXher Xhan F] assessinK sTeGiƤG sTorX skills 
*aFer eX al.  *aFer eX al.  GaKnɰ  Vae]ens 0enoir Williams 
 4hiliTTaerXs 
 VandorTe VandendriessGhe Vae]ens 4ion MaXXh]s 0efeZre 4hiliTTaerXs 
 0enoir 
. 4erGeTXuo-moXor skills are assessed in ]ounK XaFle Xennis Tla]ers - ]ear as 
TarX of a XalenX deZeloTmenX TroKramme FeGause Xhe neGessar] XeGhniGal skills are suKKe-
sXed Xo Fe learned FesX from aTTro\imaXel] ƤZe ]ears Xill Xhe TuFerXal KrowXh - ]ears 
SXanK 
 SXor]  F] usinK Xhe sensiXiZe Teriod for learninK moXor skills /nudson  
0imooGhi  WaXanaFe SaZion-0emieu\ 
 4enhune . -X is e\TeGXed XhaX GriXiGal 
Xime will Fe losX inƥuenGinK Xhe ToXenXial end leZel when XraininK Xo FeGome an eliXe Tla]er 
starts at a later point in time.
The TrinGiTal GomTonenX anal]ses of Xhe MS%ŭs ƤrsX eZoluXion demonsXraXed XhaX ƤZe of 
the eight test items loaded on the latent variable ‘ball control’ and three test items on ‘gross 
moXor funGXionŭ. MoreoZer iX showed fair Xo Kood reTroduGiFiliX] aTarX from Xhe XesX iXems 
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ŬaiminK aX XarKeXŭ and ŬFall skillsŭ FoXh GonneGXed Xo ŬFall GonXrolŭ. The XesX iXem ŬaiminK aX 
target’ tested whether young players were able to alternately hit two square targets on the 
ƥoor  and  m disXanGe usinK Xheir own FaX. EaGh Tla]er had si\ aXXemTXs and eaGh hiX 
GounXed for  ToinXs. The XoXal sGore was reKisXered Xhe Ƥnal ouXGome NeXherlands TaFle 
Tennis %ssoGiaXion . WiXh reKard Xo Xhe XesX iXem ŬFall skillsŭ Tla]ers were insXruGXed 
Xo alXernaXel] Xhrow a Fall wiXh one FounGe inXo Xwo FaskeXs on Xhe ƥoor  and  m disXan-
Ge. EaGh Tla]er had a XoXal of XwelZe aXXemTXs usinK a FaskeXFall in Xhe ƤrsX four aXXemTXs 
a Xennis Fall in Xhe followinK four aXXemTXs and a XaFle Xennis Fall in Xhe Ƥnal four aXXemTXs. 
EaGh hiX GounXed for  ToinXs Xhe XoXal sGore of all aXXemTXs was reKisXered as Ƥnal ouXGo-
me NeXherlands TaFle Tennis %ssoGiaXion . The resulXs of FoXh ŬaiminK aX XarKeXŭ and 
‘ball skills’ were unstable and seemed to be based on coincidence too strongly (‘aiming at 
XarKeXŭ -'' . T . 'V 	 ŬFall skillsŭ -'' . T . 'V 	. %ddiXionall] 
analyses regarding internal consistency showed that deleting the item ‘ball skills’ would 
eZen inGrease Xhe inXernal GonsisXenG] of Xhe MS%. =eX remoZinK Xhe Xwo XesX iXems would 
violate the construct validity of the MSA by the absence of essential perceptuo-motor skills 
assessinK sTeGiƤG asTeGXs of Fall GonXrol *aFer eX al. . The oXher Xhree iXems do noX 
sTeGiƤGall] GoZer aiminK Xasks inGludinK an elonKaXed arm FaX and sGalinK Fall direGXion. 
The] foGus on Fall GonXrol in a d]namiG siXuaXion ŬsTeed while driFFlinKŭ in GomFinaXion 
wiXh arm sTeed ŬXhrowinK a Fallŭ and in a reTeXiXiZe moZemenX Xask Ŭe]e-hand GoordinaXi-
onŭ. 'onseUuenXl] Xhere is an indiGaXion for Xhe reZision of Xhe XesX iXems ŬaiminK aX XarKeXŭ 
and ‘ball skills’ in order to gain more trustworthy results in future.
New test protocols for the two test items were developed in cooperation with the expert 
trainers of the NTTA while taking the following recommendations for revision made by 
*aFer eX al.  inXo aGGounX more aXXemTXs fewer ZariaXions in suFXasks and a more 
extensive scale for the target. These recommendations were thought to provide more con-
Table 1. Current test items of the (utch 17A (1otor 7kills Assessment)
TesT iTem shorT desCripTion
sprint pick-up and bring back 6 table tennis balls as fast as possible (pyramid 
shape sprint)
agility getting through a circuit as fast as possible; over a gymnastics cabinet 
and under a low hurdle. 
:ertical NYmT Jumping as high as possible.
speed while dribbling sideward dribbling through a zigzag circuit.
aiming at target aiming at a target with bat and ball. 
Ball skills aiming a a target with different balls (football, tennis ball, table tennis 
ball) using one bounce.
throwing a ball throwing a table tennis ball as far as possible. 
eye hand coordination throwing and catching a table tennis ball against a vertical table as often 
as possible in 30 seconds using alternatively the left and right hand. 
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sXanX resulXs while mainXaininK sufƤGienX resTonsiZeness. %ddiXionall] Xhe e\TerX Xrainersŭ 
main Xask was Xo TreserZe Xhe naXure of Xhe XesX-iXem in assessinK Xhe inXended sTeGiƤG 
perceptuo-motor skills to maintain the proposed construct of the MSA. The revised test 
iXems were deZeloTed for ]ounK XaFle Xennis Tla]ers - ]ears and TraGXiGal feasiFiliX] 
asTeGXs were Xaken inXo aGGounX. %fXer seZeral Xrials and disGussions new XesX TroXoGols 
were proposed for both test items and put under investigation to evaluate their reproducibi-
liX] disGriminaXiZe ZalidiX] and GonGurrenX ZalidiX] in Xhis sXud]. -n line wiXh a TreZious sXud] 
*aFer eX al.  Xhe reTroduGiFiliX] was h]ToXhesi^ed Xo Fe aX an aGGeTXaFle leZel due Xo 
Xhe inGlusion of a XraininK-Thase less ZariaXion in suFXasks a XarKeX wiXh a GenXre and ouXer 
GirGle and seZeral aXXemTXs *aFer eX al.  Morrow JaGkson (isGh 
 Mood . 
MoreoZer iX was e\TeGXed XhaX Xhe XesX iXems Gould disGriminaXe Tla]ers from aTTarenX 
differenX XraininK leZels and a TosiXiZe moderaXe siKniƤGanX assoGiaXions R FeXween . 
and . FeXween XesX and TerformanGe resulXs GonGurrenX ZalidiX] e\isXed in ]ounK XaFle 
tennis players. Assuming that the revised test items demonstrate acceptable reproducibi-
liX] and ZalidiX] Xhe] will eZenXuall] Fe inGluded in Xhe NTT%ŭs MS% and will Fe eZaluaXed in 
further detail with regard to their value for talent development.
materials and methods
study design
This sXud] used a XesXũreXesX desiKn Xo e\amine reTroduGiFiliX]. The iniXial XesX and reXesX 
were conducted on the same day with a minimum time of one hour and a maximum time 
of Xwo hours FeXween Xhe XesXs. %ddiXionall] Xhe desiKn Xo eZaluaXe Xhe ZalidiX] serZed Xwo 
TurToses. *irsX FoXh reZised XesX iXems were eZaluaXed wiXh reKard Xo Xheir e\TeGXed aFiliX] 
Xo disGriminaXe FeXween ]ounK XaFle Xennis aXhleXes from naXional reKional and loGal Xrai-
ninK leZel usinK Xhe so-Galled Ŭknown KrouT meXhodŭ 4orXne] 
 WaXkins . SeGondl] 
the associations between the results of the revised test items and competition outcome 
were examined. The study was conducted in full compliance with the Declaration of Hel-
sinki. The sXud] TroXoGol and informed GonsenX TroGedures were aTTroZed F] Xhe EXhiGs 
'ommiXXee of Xhe MediGal STeGXrum TwenXe MediGal SGhool TwenXe -nsXiXuXe for %TTlied 
SGienGe EnsGhede Xhe NeXherlands MT'.faF --.
Players
Young players were recruited from the national and a regional training centre of the NTTA 
and at a local table tennis centre. Players at the national training centre were selected by 
expert trainers of the NTTA and were suggested to be the high potential players at that mo-
ment throughout the Netherlands. The players of the regional training were selected by the 
NTT% Xrainers of Xhe deTarXmenX for Xhe easXern TarX of Xhe GounXr] and were Gonsidered Xo 
be the high potential players of that region. The young players from the local training centre 
were GurrenXl] Gonsidered insufƤGienXl] skilled aX Xhis ToinX in Xime nor are Xhe] e\TeGXed 
to be selected for a regional and/or national training centre of the NTTA in the future. Inclu-
sion GriXeria were an aKe FeXween - ]ears and FeinK a memFer of a XaFle Xennis GluF 
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GonneGXed Xo Xhe NTT%. 'hildren wiXh injuries were e\Gluded. WriXXen informed TarenXal 
consent and player assent were obtained prior to the testing.
measurements
The sXandardi^aXion of Xhe reZised XesX iXems was GoZered in a TroXoGol whiGh inGluded a 
deXailed desGriTXion of Xhe maXerials seX-uT assiKnmenX demonsXraXion XraininK Thase 
XesXinK Thase and reGordinK XesX sGores NeXherlands TaFle Tennis %ssoGiaXion . 
Aiming at target - revised 
The Tla]er needed Xo hiX a round XarKeX  . m on Xhe ƥoor aX . m disXanGe wiXh a 
XaFle Xennis Fall usinK a sXandard FaX *iK. a. *orehand and FaGkhand need Xo Fe used 
alternately during the ten attempts. During the training phase the players practised hit-
XinK four Ximes. % hiX in Xhe GenXre  . m or Xhe ouXer rinK of Xhe XarKeX ]ielded  
and  ToinXs resTeGXiZel]. The XoXal sGore of Xen aXXemTXs was reKisXered as Xhe Ƥnal 
ouXGome. The XoXal Xime for XesXinK was aFouX  minuXes Ter Tla]er.
Ball skills - revised 
The Tla]er needed Xo hiX a round XarKeX  . m on Xhe ƥoor Zia a XaFle Xennis XaFle 
in ZerXiGal TosiXion F] XhrowinK a XaFle Xennis Fall *iK. F. The Tla]er had Xo alXernaXel] 
sXand aX a  m *iK. F % and  m *iK. F & disXanGe from Xhe XarKeX. EaGh Tla]er had 
a total of twenty attempts. During the training phase the players practised six times. A 
hiX in Xhe GenXre  . m or Xhe ouXer rinK of Xhe XarKeX ]ielded  and  ToinXs res-
TeGXiZel]. The XoXal sGore of Xhe XwenX] aXXemTXs was reKisXered as Xhe Ƥnal ouXGome. 
The XoXal Xime for XesXinK was aFouX  minuXes Ter Tla]er.
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Figure 1. +round map reZised test protocols Ŭaiming at targetŭ a and Ŭball sOillsŭb.
+ray dotted arrows refer to the traNectory of the table tennis ball during an optimal hit or throw. %t Ŭball sOillsŭ 
the athlete stands alternately at a position of  m *igure b % and  m *igure b & from the target.
Procedure
All players were assessed under similar conditions during a regular training session at their 
S[n XraininK GenXre Sn a Sunda] QSrninK. 4riSr XS XesXinK aPP TarXiGiTanXs did a [arQinK uT 
as TarX SJ Xheir XraininK. %JXer [arQinK uT Xhe GhiPdren sXarXed [iXh Xhe sTeGiƤG XaFPe Xennis 
XraininK and [ere inZiXed XS TarXiGiTaXe in Xhe XesXs in Tairs. %JXer Xhe XesXs Xhe TPa]ers reXur-
ned to their training. The testers were physiotherapy students who were trained to the same 
extend in using the test protocols. The players from the regional and local training centres 
were recruited for retesting by a different tester on the same day to estimate reproducibi-
lity. The retest was carried out by a different tester as different trainers conduct the tests 
in daiP] TraGXiGe SXreiner 
 NSrQan . 4erJSrQanGe resuPXs i.e. GSQTeXiXiSn SuXGSQe 
(points) and an estimation of their training hours per week were provided by the NTTA.
statistical analysis
-&M SXaXisXiGs  JSr WindS[s -&M 'SrT. %rQSnO Ne[ =SrO 9niXed SXaXes SJ %QeriGa 
was used for the statistical analyses. Normality of the test outcomes was evaluated by 
usinK Xhe ShaTirS-WiPO XesX. 4SssiFPe diJJerenGes in KrSuT GharaGXerisXiGs FeX[een Xhe TPa]-
BA
1  m 2  m
A.
BA
1  m 2  m
B.
b.a.
2.5  m
Ø  75  cm
Ø  20  cm
Ø  60  cm
Ø  33.5  cm
Ø  75  cm
Ø  33.5  cm
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ers from Xhe differenX XraininK GenXres were XesXed usinK a one-wa] %N3V% inGludinK Sidak 
TosX-hoG XesXs and a Ghi-sUuare XesX for raXio X]Te daXa and freUuenGies resTeGXiZel].
ReTroduGiFiliX] was used as an umFrella Xerm for FoXh reliaFiliX] and aKreemenX (e VeX eX 
al. . &oXh reliaFiliX] and aKreemenX anal]ses were GonduGXed on Xhe Ƥnal ouXGomes 
of eaGh XesX-iXem. -nXraGlass GorrelaXion GoefƤGienXs -'' Fased on Xhe Xwo-wa] random 
model X]Te GonsisXenG] and Xhe 	 GonƤdenGe inXerZals were GalGulaXed as reliaFiliX] 
TarameXers FeGause Xhe MS% is used as a disGriminaXiZe insXrumenX and Xhe main inXe-
resX is Xo rank Tla]ers (e VeX Terwee /nol 
 &ouXer . The sinKle measuremenX 
ouXGomes were used for all -'' GalGulaXions. -''ŭs of . or more are Gonsidered Xo Fe 
aGGeTXaFle wiXh reKard Xo reliaFiliX] on XesX iXem leZel Nunall] 
 &ernsXein . *or Xhe 
aKreemenX TarameXers Xhe sXandard error of measuremenX SEm smallesX deXeGXaFle dif-
ferenGes S(( and GoefƤGienX of ZariaXion 'V were GalGulaXed on Xhe Fasis of Xhe follo-
winK formulaŭs (e VeX eX al.  ,oTkins  
SEm!S(differenGeCXesX-reXesX  Ƙ   
S((!. ŵ Ƙ ŵ SEm   
'V!SEm  mean ŵ 	.   
These GalGulaXions are GonsisXenX wiXh Xhe seleGXion of Xhe reliaFiliX] TarameXers. MoreoZer 
Bland-Altman plots were used to provide a visual representations of measurement errors 
against true values by plotting the mean of initial test and retest scores versus the differen-
Ge FeXween Xhe iniXial XesX and Xhe reXesX Zalues &land 
 %lXman .
*or Xhe ƤrsX TarX of Xhe ZalidiX] anal]sis %N'3V% and Sidak TosX-hoG XesXs were used Ter 
revised test item to test whether the items could discriminate between the players from the 
Xhree differenX XraininK GenXres. The XesX ouXGomes were used as deTendenX ZariaFles Xhe 
X]Te of XraininK GenXre as Ƥ\ed faGXor and aKe as a suKKesXed GoZariaXe. The relaXions Fe-
tween the test scores of the two test items and the competition outcomes were evaluated 
in Xhe seGond TarX of Xhe ZalidiX] anal]sis usinK TarXial GorrelaXion GoefƤGienX Xo GorreGX for 
Xhe inƥuenGe of aKe. TraininK e\TerienGe was Gonsidered a GharaGXerisXiG of Xhe XraininK 
GenXres inGluded and TroZed Xo Fe inadeUuaXe as indeTendenX GoZariaXe wiXh reKard Xo FoXh 
ZalidiX] anal]ses *aFer eX al. . %lTha was seX aX . for siKniƤGanGe for all anal]ses.
Ş
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results
% XoXal of  ]ounK XaFle Xennis Tla]ers aKe - ]ears from naXional n! reKional 
n! and loGal XraininK-leZel n! TarXiGiTaXed in Xhis sXud] TaFle . This inGluded all 
players of the national training centre and the regional training centre of the department for 
the eastern part of the country at that moment. Seven of the players from the local centres 
did noX GomTeXe in ofƤGial NTT% GomTeXiXions. The daXa of Xhree Tla]ers wiXh reKard Xo lefX- 
or right-handedness were missing. The group characteristics of the three training centres 
did noX differ siKniƤGanXl] GonGerninK se\ aKe heiKhX weiKhX and lefX- or riKhX-handedness 
T".. The numFer of hours of XraininK Ter week and GomTeXiXion ToinXs on Xhe oXher 
hand differed siKniƤGanXl] FeXween Xhe Xhree KrouTs T .. The XesX ouXGomes of Xhe 
reZised XesX iXems of eaGh XraininK GenXre were disXriFuXed normall] T-Zalues of Xhe ShaTi-
ro-Wilk XesXs were ". for Xhe daXa of FoXh XesX iXems.
Table 2. Characteristics of participatinK ]ounK table tennis pla]ers
ToTaL naTionaL regionaL LoCaL
total 43 16 12 15
Boys 22 8 6 8 
girls 21 8 6 7 
age (years) 10.7±1.5 10.9±1.4 10.6±0.8 10.7±2.0 
6 year olds 1 - - 1
7 year olds 1 - - 1
8 year olds - - - -
9 year olds 6 3 1 2
10 year olds 8 4 3 1
11 year olds 14 3 7 4
12 year olds 9 4 1 4
13 year olds 4 2 0 2
height (cm) 148±11 147±9 148±10 150±14
Weight (kg) 37±8 33±6 37±9 39±9
right-handed 32 13 8 11
Left-handed 8 3 2 3
training (hours/week) 6(1-20) 9(5-20) 6(4-8) 2(1-5)
Competition (points) 214(16-480) 304(163-480) 172(44-279) 82(16-224)
Data are frequencies, except for age, height, and weight (mean ± SD), and training and competition 
(mean (range)). 
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*iKure - and TaFle  summari^e Xhe reTroduGiFiliX] ouXGomes. The &land-%lXman TloXs 
*iK.  *iK.  and Xhe sGaXXer TloXs *iK.  *iK.  of FoXh XesXs show F] a TosiXiZe mean 
differenGe and a TosiXiZe inXerGeTX XhaX Tla]ers Xended Xo haZe hiKher sGores aX Xhe reXesX 
Xhan Xhe iniXial XesX. The reZised XesX iXems meeX Xhe GriXeria of an -''". T . for relia-
FiliX] Nunall] 
 &ernsXein . *urXhermore Xhe aKreemenX TarameXers show a S(( of 
. ToinXs and . ToinXs and 'V of 	 and 	 resTeGXiZel] for Xhe XesX iXems ŬaiminK 
at target’ and ‘ball skills. 
The resulXs of Xhe ZalidiX] anal]ses are TresenXed in TaFle . *or Xhe Xwo reZised XesX iXems 
there was a trend that the mean scores of the players from the national training centre were 
Xhe hiKhesX Xhe mean sGores of Xhe Tla]ers from Xhe reKional GenXre Xhe seGond hiKhesX 
and Xhe Tla]ers from Xhe loGal XraininK GenXre Xhe lowesX. The %N'3V% and Sidak TosX 
hoG usinK aKe as a GoZariaXe reZealed XhaX Xhe Tla]ers from Xhe naXional and loGal GenXres 
sGored siKniƤGanXl] differenXl] on Xhe Xwo reZised iXems T . and Xhe Tla]ers from Xhe 
reKional and loGal GenXres had siKniƤGanXl] differenX sGores on ŬFall skillsŭ T .. *urXher-
more Xhe reZised iXem ŬaiminK aX XarKeXŭ demonsXraXed a siKniƤGanX moderaXe assoGiaXion 
FeXween Xhe XesX ouXGomes and GomTeXiXion resulXs R!. T!. while GonXrollinK for 
aKe. =eX no siKniƤGanX assoGiaXion was found FeXween Xhe XesX ouXGomes of ŬFall skillsŭ and 
Xhe GomTeXiXion resulXs R!. T!..
Table 4. 1ean test outcome (r7() and results of Zalidit] anal]ses
revised TesT iTem naTionaL regionaL LoCaL f (p) r (p)
(n=13) (n=11) (n=19) (n=43) (n=28)
aiming at target (points) 37±8 30±9 22±15 6.900a  (=0.003) 0.52  (=0.003)
Ball skills (points) 20±6 18±6 12±7 7.444a  (=0.002) 0.22  (=0.249)
F: F-value of ANCOVA among the three groups. 
6 4artiaP GorrePation GoeJƤGient oJ assoGiation bet[een test and GomTetition resuPts GontroPPed Jor aKe. 
a T . SidaO Tost LoG tests sLo[ed siKniƤGant diJJerenGes bet[een tLe nationaP and PoGaP traininK 
centres for ‘aiming at target’ and between the national and local centres and between the regional and local 
Gentres Jor ŬbaPP sOiPPsŭ.
Table 3. 6eproducibilit] outcomes
iTem n iCC iCC
95% confidence interval
sem sdd Cv 
(%)
aiming at target 24 0.838* 0.662-0.927 5.3 14.6 19
Ball skills 26 0.894* 0.779-0.951 2.3 6.3 14
n number; -'' -ntraGPass 'orrePation 'oeJƤGient modeP t[o[a] random; t]Te GonsistenG]; S)m Stan-
dard )rror oJ measurement; SDD smaPPest deteGtabPe diJJerenGe; ': GoeJƤGient oJ variation; T ..
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Figure 2. Bland-Altman plot for ‘aiming at target’. 
8he bold dotted line represents the mean difference between the initial test and retest. 8he nonbold dotted 
lines represent the 	 limits of agreement r .ŵ7(.
Figure 3. Original test versus retest ‘aiming at target’.
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Ş
Figure 4. Bland-Altman plot for ‘ball skills’.
The bold dotted line represents the mean difference bet[een the initial test and retest The non-bold dotted 
lines represent the 9	 limits of aKreement (r 19ŵ7()
Figure 5. 3riKinal test Zersus retest Ŭball skillsŭ
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Discussion
 
The results of this study indicate that the revised test items ‘aiming at target’ and ‘ball 
skillsŭ are sufƤGienXl] reTroduGiFle and Zalid. The reZision of Xhe XesX iXems imTroZed Xhe 
stability of the test outcomes and thus the reliability and agreement parameters. Further-
more Xhe e\TeGXed hierarGh] was GonƤrmed in Xhe XesX ouXGomes of Xhe Tla]ers of Xhe na-
Xional reKional and loGal XraininK GenXre and Xhe reZised XesX iXems are aFle Xo siKniƤGanXl] 
discriminate national training centre players from the local training centre players while 
GonXrollinK for aKe. % siKniƤGanX differenGe was found FeXween Xhe Tla]ers from Xhe reKi-
onal GenXre and Tla]ers of loGal XraininK GenXres wiXh reKard Xo ŬFall skillsŭ and a siKniƤGanX 
positive association was found between ‘aiming at target’ and competition performance. 
'onseUuenXl] FoXh reZised XesX iXems are suKKesXed Xo suiX Xhe NTT%ŭs MS% as TarX of Xheir 
XalenX deZeloTmenX TroKramme F] measurinK sTeGiƤG asTeGXs of Fall GonXrol. The MS% 
inGludinK Xhe reZised XesX iXems musX Fe eZaluaXed furXher in a new samTle wiXh reKard Xo 
iXs sXruGXure usinK a GonƤrmaXor] faGXor anal]sis and wiXh reKard Xo iXs TrediGXiZe Zalue in 
a longitudinal design.
The reTroduGiFiliX] ouXGomes were saXisfaGXor]. %lXhouKh some learninK effeGX e\isXs Tla]-
ers Xended Xo haZe FeXXer resulXs aX Xhe reXesX Xhan Xhe iniXial XesX reZisions in Xhe XesX 
protocols ensured acceptable reliability for both items. The reliability parameters are now 
similar Xo Xhe Zalues of Xhe oXher XesX iXems wiXhin Xhe MS% *aFer eX al.  and oXher 
insXrumenXs %li eX al.  Girard 
 MilleX  /iThard 
 SGhillinK  0emmink Elfe-
rink-Gemser 
 VissGher  VandorTe eX al.  whiGh means XhaX is TossiFle Xo diffe-
rentiate or rank young table tennis players by means of the revised test items to an accepta-
Fle e\XenX (e VeX eX al.  ,oTkins . 9nforXunaXel] no re-XesXinK Gould Fe done aX 
Xhe naXional XraininK GenXre. %s a resulX of Xhis reTroduGiFiliX] anal]ses were noX GonduGXed 
on Xhe Fasis of Xhe XoXal ranKe in whiGh Xhe Tla]ers sGored. -X is e\TeGXed howeZer XhaX Xhe 
reliability parameters in particular will improve even more by including players from the na-
Xional GenXre F] e\XendinK Xhe ranKe of Xhe XesX sGores (e VeX eX al.  ,oTkins . 
The agreement parameters are also at an acceptable level. The remaining variability of the 
performance within the players is believed to be coherent with learning a new task. The 
SDDs show that to distinguish two players from each other based on the results of ‘aiming 
aX XarKeXŭ and ŬFall skillsŭ Tla]ers musX differ aX leasX  and  ToinXs resTeGXiZel].
The aFiliX] of Xhe XesX iXems Xo disGriminaXe Xhe naXional and loGal XraininK GenXre Tla]ers 
and Xhe difƤGulX] Xo disGriminaXe reKional Tla]ers from oXher Tla]ers are in line wiXh Xhe 
ƤndinKs of *aFer eX al. . %lso in Xhis sXud] Xhis ma] Fe e\Tlained F] an oZerlaT in Xhe 
inGlusion of Ghildren of Xhe sTeGiƤG XraininK GenXres wiXh reKard Xo moXor TerformanGe. The 
large overlap of the competition points of the national and regional training centre players 
and of Xhe reKional and loGal Tla]ers TaFle  suTTorXs Xhis. %s TroTosed F] *aFer eX al. 
 Xhis Gould Fe due Xo oXher seleGXion GriXeria Xhan moXor TerformanGe e.K. moXiZaXi-
on GonGenXraXion and self-manaKemenX for Xhe reKional and naXional XraininK GenXres and 
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enZironmenXal faGXors e.K. TarenXs. %s a resulX Tla]ers wiXh similar moXor ToXenXial Gould 
be selected for different training centres.
The GonGurrenX ZalidiX] of ŬFall skillsŭ was noX GonƤrmed in Xhis sXud] onl] a low non-siKniƤ-
cant association with competition results was found instead of the hypothesized moderate 
assoGiaXion. The XesX iXem ŬFall skillsŭ assesses a Tla]erŭs aFiliX] Xo sGale forGe sTeed and 
direGXion in order Xo realise an oTXimal Fall ƥiKhX for hiXXinK a XarKeX usinK an unXrained and 
non-sTorX-sTeGiƤG moXor Xask whiGh was e\TeGXed Xo resulX inXo a moderaXe assoGiaXion of 
the test outcomes and competition results. The lower association found is probably a con-
sequence of the overlap between the players from the different training centres regarding 
motor performance combined with the absence of the competition results of seven players 
of Xhe loGal XraininK GenXre. These loGal Tla]ers had low XesX sGores and are Gonsidered 
to be low performers. The lack of these data for the concurrent validity analysis and the 
overlap between the other players reduced the variety in the data and thus the correlation 
GoefƤGienX.
%lXhouKh Xhese asTeGXs also aTTl] Xo ŬaiminK aX XarKeXŭ a siKniƤGanX moderaXe assoGiaXion 
was found for Xhis iXem. This hiKher siKniƤGanX assoGiaXion is suKKesXed Xo Fe due Xo Xhe 
KreaXer GonsisXenG] of Xhis iXem wiXh sTeGiƤG skills Xrained XaFle Xennis. -X was our inXenXi-
on Xo assess underl]inK TerGeTXuo-moXor skills F] usinK unXrained and non-sTorX sTeGiƤG 
moXor Xasks *aFer eX al.  GaKnɰ  Morrow eX al.  Vae]ens eX al.  
VandorTe eX al. . %lXhouKh Xhe e\aGX Xask of ŬaiminK aX XarKeXŭ in all TroFaFiliX] is neZer 
Xrained iX inGluded some asTeGXs sTeGiƤG for XaFle Xennis NTT%  Xhe use of a FaX and 
a XaFle Xennis Fall and Xhe disXanGe from Xhe XarKeX is similar Xo Xhe disXanGe on Xhe XaFle. 
This was due Xo Xhe faGX XhaX Xhe assessmenX of hiXXinK aGGuraG] aX XhaX sTeGiƤG disXanGe 
using a bat is considered an essential perceptuo-motor skill by the expert trainers of the 
NTT%. The low and moderaXe GorrelaXion GoefƤGienXs of Xhe iXems ŬFalls skillsŭ and ŬaiminK 
aX XarKeX resTeGXiZel] ma] indiGaXe XhaX XraininK inƥuenGes were limiXed FuX iX remains 
unGlear Xo whiGh e\XenX XraininK e\TerienGe Gould haZe inƥuenGed Xhe XesX ouXGomes. 0on-
gitudinal studies are to reveal this as ‘training experience’ is not an independent covariate 
in this study. 
*inall] aGknowledKinK XhaX Xhis sXud] inGluded onl] a small samTle is imTorXanX. This is 
due Xo Xhe faGX XhaX onl] a small numFer of XalenXed XaFle Xennis Tla]ers FesX -	 is 
aZailaFle Gonsidered GruGial for inGlusion in Xhis sXud] Xo make a fair inXerTreXaXion. %lX-
houKh onl]  Tla]ers TarXiGiTaXed iX is FelieZed Xo Fe a reTresenXaXiZe samTle of ]ounK 
XaFle Xennis Tla]ers and KeneralisaXion is TossiFle for Xhis suFKrouT. -n addiXion desTiXe 
Xhe small samTle we were aFle Xo Ƥnd siKniƤGanX resulXs for ZalidiX] and reTroduGiFiliX].
-n GonGlusion Xhe resulXs of Xhis sXud] indiGaXe a saXisfaGXor] reZision of Xhe XesX iXems 
‘aiming at target’ and ‘ball skills’ and contribute to an evidence-base talent development 
programme for table tennis and probably other racket sports. The revised protocols can be 
implemented in the NTTA’s MSA as part of their talent development programme to main-
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tain and reinforce the original construct. Further research to obtain reproducibility and nor-
maXiZe daXa in a larKer samTle and Xo learn more aFouX Xhe TrediGXiZe Zalue in lonKiXudinal 
sXudies is essenXial for a Kood inXerTreXaXion of indiZidual XesX sGores %Gkerman  
Vae]ens eX al.  VandorTe eX al. . Gender and maXuriX] inƥuenGes on indiZidual 
TerformanGes should also Fe Xaken inXo aGGounX %Gkerman  ,elsen WinGkel 
 Wil-
liams  Thomas 
 *renGh . -n addiXion iX should Fe emThasi^ed XhaX Xhe MS% 
onl] TarXl] GoZers Xhe fundamenX of hiKh ToXenXials. %s in man] oXher sTorXs Ts]holoKi-
Gal soGial and enZironmenXal faGXors are also FelieZed Xo Tla] GruGial roles in XalenX deZe-
loTmenX in XaFle Xennis Elferink-Gemser JordeX 'oelho-E-SilZa 
 VissGher  GaKnɰ 
. MoreoZer Xhe resulXs of Xhis sXud] should noX Fe used Xo limiX Xhe freedom of GhoiGe 
in children to practice (more than) a particular sport. Trainers and coaches should also be 
aware of the potential risks of early specialization and selection at such a young age (e.g. 
injuries menXal e\hausXion and droT-ouXs &aker 'ɺXɰ 
 (eakin  Wall 
 'ɺXɰ . 
The MSA is only intended as part of a talent development programme to identify those 
children that excel in perceptuo-motor skills essential for table tennis.
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abstract
Forecasting future performance in youth table tennis players based on current performance
is GomTle\ due Xo amonK oXher XhinKs differenGes FeXween ]ouXh Tla]ers in KrowXh deZe-
loTmenX maXuriX] GonXe\X and XaFle Xennis e\TerienGe. TalenX deZeloTmenX TroKrammes 
miKhX FeneƤX from an assessmenX of underl]inK TerGeTXuo-moXor skills for XaFle Xennis 
which is hypothesized to determine the players’ potential concerning the perceptuo-motor 
domain. The Dutch perceptuo-motor skills assessment intends to measure the percep-
tuo-motor potential for table tennis in youth players by assessing the underlying skills cru-
cial for developing technical and tactical qualities. Untrained perceptuo-motor tasks are 
used as Xhese are suKKesXed Xo reTresenX a Tla]erŭs fuXure ToXenXial FeXXer Xhan sTeGiƤG 
sport skills themselves as the latter depend on exposure to the sport itself. This study 
evaluated the value of the perceptuo-motor skills assessment for a talent developmental 
programme by evaluating its predictive validity for competition participation and perfor-
manGe in  ]ounK XaFle Xennis Tla]ers - ]ears. 4la]ers were XesXed on Xheir TerGeT-
Xuo-moXor skills onGe durinK a reKional XalenX da] and Xhe suFseUuenX GomTeXiXion resulXs 
were reGorded half-]earl] oZer a Teriod of . ]ears. 0oKisXiG reKression anal]sis showed 
XhaX XesX sGores did noX TrediGX fuXure GomTeXiXion TarXiGiTaXion T".. =eX Xhe Genera-
li^ed EsXimaXinK EUuaXions anal]sis inGludinK Xhe XesX iXems ŬaiminK aX XarKeXŭ ŬXhrowinK a 
Fallŭ and Ŭe]e-hand GoordinaXionŭ in Xhe FesX ƤXXinK model reZealed XhaX Xhe ouXGomes of 
Xhe TerGeTXuo-moXor skills assessmenX were siKniƤGanX TrediGXors for fuXure GomTeXiXion 
results (R!	. SinGe Xhe XesX aKe inƥuenGes Xhe TerGeTXuo-moXor skills assessmenXŭs 
ouXGome anoXher mulXiZariaFle model was TroTosed inGludinK XesX aKe as a GoZariaXe 
(R!	. This eZaluaXion demonsXraXes TromisinK TrosTeGXs for Xhe TerGeTXuo-moXor 
skills assessment to be included in a talent development programme. Future studies are 
needed to clarify the predictive value in a larger sample of youth competition players over 
a longer period in time.
Keywords: psychomotor performance, aptitude, racquet sports, gifted children, 
reproducibility of results
Ş
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perCeptuo-motor sKiLLs to prediCt partiCipation and perFormanCe 
introduction
Assessing the potential of young table tennis players to become elite players is extremely 
difƤGulX sinGe lonK-Xerm suGGess is less TrediGXaFle FeGause of amonK oXher faGXors Xhe 
mulXidimensionaliX] of Xhe TerformanGe GharaGXerisXiGs in eliXe sTorXs and Xhe inƥuenGe 
of Tersonal deZeloTmenX and learninK GurZes Elferink-Gemser JordeX 'oelho-E-SilZa 
 
VissGher  4hiliTs. (aZids Renshaw 
 4orXus  9nier^]ski . NeZerXheless 
criteria based on the maximum potential of a player are expected to be essential for the 
selection and monitoring of young players of successful talent development programmes 
Xo inGrease Xhe effeGXiZeness of Tersonal GoaGhinK and inGreased XraininK faGiliXies *aFer 
Nijhuis-Van der Sanden 
 3osXerZeld  GaKnɰ  Vae]ens 0enoir Williams 
 4hi-
liTTaerXs  VandorTe eX al. . %X Xhis momenX rankinK TosiXion and sGouXŭs oF-
serZaXions ofXen form Xhe Fasis of seleGXion GriXeria. RankinK TosiXion aX a ]ounK aKe   
]ears and junior aKe   ]ears    ]ears howeZer has TroZen Xo Fe a Toor indiGaXor of 
a Tla]erŭs ToXenXial as iX is noX likel] Xo TrediGX fuXure suGGess in Xhe lonK Xerm i.e. adulX suG-
Gess &rouwers (e &ossGher 
 SoXiriadou  ,eller  Reid 'resTo SanXilli Mile] 
 
(immoGk . MoreoZer sinGe XaFle Xennis TerformanGe iXself is inƥuenGed F] indiZidual 
differenGes in KrowXh maXuraXion deZeloTmenX and learninK GurZes XraininK e\TerienGes 
GomTeXiXion TarXiGiTaXion and enZironmenXal faGXors sGouXs e\TerienGe difƤGulXies in Ƥn-
ding youth players with the highest potential for elite table tennis and in explaining this 
e\TliGiXl] Elferink-Gemser eX al.  4hiliTs eX al. . %lXhouKh measurinK ToXenXial in 
a deZeloTinK Ghild is GhallenKinK innoZaXiZe soluXions Xo Ƥnd Ŭdiamonds in Xhe rouKhŭ miKhX 
improve the success rate of talent development programmes in table tennis.
TaFle Xennis is reKarded as one of Xhe fasXesX sTorXs in Xerms of Kame sTeed %FerneXh] 
. 4la]ers aiminK Xo e\Gel need Xo deZeloT e\GellenX TerGeTXuo-moXor and anXiGiTa-
tory skills to be able to make quick and responsive adaptations to continuously changing 
GondiXions %FerneXh]  %k 
 /oɮak  %kTinar (eZrilmes 
 /ira^Gi  ,orsGh 
 /oZaGs . MoreoZer Xhe] musX learn Xo masXer ouXsXandinK XaGXiGal skills and 
wiXhsXand Xhe Th]siGal demands /ondriʐ >aKaXXo 
 Sekuliʊ  0ees  RaaF Mas-
Xers 
 Ma\well . -nseTaraFle from Xhis menXal asTeGXs suGh as GonGenXraXion and 
menXal XouKhness need Xo Fe oTXimised durinK Xhe e\XensiZe deZeloTmenX TroKramme 
Xo reaGh an eliXe leZel. NoX Xo menXion ZoliXion self-reKulaXion and soGial skills are GruGial 
faGXors for TerseZerinK XhrouKhouX Xhis XraininK TroGess for man] ]ears 'hu 'hen 'hen 
,uanK 
 ,unK  0ees  0iu >hou Ji 
 WaXson  0oTe^ 
 SanXeliGes  
0uFFers .
 =eX alXhouKh XalenX deZeloTmenX in XaFle Xennis is aGknowledKed as a mulXi-dimensi-
onal TroGess XaFle Xennis aX eliXe leZel aTTeals siKniƤGanXl] Xo a Tla]erŭs TerGeTXuo-moXor 
skills 0imooGhi  Rossum 
 GaKnɰ  SGhmidX 
 0ee  Toriola Toriola 
 
-KFokwe . These skills are Gonsidered fundamenXal in deZeloTinK ouXsXandinK XeGh-
niGal skills sTeGiƤG Xo XaFle Xennis i.e. sXrokes under Zar]inK GirGumsXanGes *aFer 3os-
XerZeld 
 Nijhuis-Van der Sanden a German TaFle Tennis %ssoGiaXion . The 
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optimal automation of technical skills also entails better possibilities for a player to exe-
GuXe XaGXiGal sXraXeKies i.e. usinK an adeUuaXe soluXion Xo handle Xhe sTeGiƤG demands in 
a siXuaXion /annekens Elferink-Gemser 
 VissGher . The GomTle\ XeGhniGal skills 
of XaFle Xennis are learned FesX aX Xhe aKe of aTTro\imaXel]  ]ears Xill Xhe TuFerXal KrowXh 
sTurX - ]ears SXanK 
 SXor]  usinK Xhe mosX sensiXiZe Teriod for learninK Ter-
GeTXuo-moXor skills /nudson  0imooGhi  WaXanaFe SaZion-0emieu\ 
 4en-
hune . 'onseUuenXl] an assessmenX of TerGeTXuo-moXor skills as a TarX of a XalenX 
development programme for measuring the potential of young table tennis players seems 
sensiFle Girard 
 MilleX  0imooGhi  VandorTe eX al. .
*rom Xhis TersTeGXiZe Xhe NeXherlands TaFle Tennis %ssoGiaXion TroTosed a TerGeT-
Xuo-moXor skills assessmenX NeXherlands TaFle Tennis %ssoGiaXion . This assess-
menX inXends Xo measure Xhe ToXenXial of a ]ounK Tla]er - ]ears wiXh reKard Xo Xhe 
TerGeTXuo-moXor domain F] assessinK underl]inK TerGeTXuo-moXor skills for XaFle Xennis 
wiXhouX usinK alread] Xrained auXhenXiG XaFle Xennis Xasks *aFer Nijhuis-Van der Sanden 
Elferink-Gemser 
 3osXerZeld F *aFer Elferink-Gemser 3osXerZeld 
 Nijhuis-Van 
der Sanden G. %ssessinK Xhese underl]inK TerGeTXuo-moXor skills is suKKesXed Xo 
reTresenX a Tla]erŭs fuXure ToXenXial FeXXer Xhan sTeGiƤG sTorX skills XhemselZes whiGh de-
Tend on e\Tosure Xo Xhe sTorX iXself XaFle Xennis in Xhis Gase *aFer eX al. a *aFer 
eX al. F GaKne  Morrow JaGkson (isGh 
 Mood  Vae]ens eX al.  
VandorTe eX al. . %X Xhis momenX Xhe reTroduGiFiliX] of all XesX iXems is GonƤrmed 
and Xhe inXernal GonsisXenG] and ZalidiX] haZe Kood TrosTeGXs *aFer eX al. F *aFer 
eX al. G. SXill an eZaluaXion of Xhe TerGeTXuo-moXor skills assessmenX GonGerninK iXs 
TrediGXiZe ZalidiX] is essenXial for XalenX deZeloTmenX TurToses GaKnɰ  Vae]ens eX 
al. . The TrediGXiZe ZalidiX] should inGlude FoXh fuXure GomTeXiXion TarXiGiTaXion and 
fuXure GomTeXiXion TerformanGe for Xhose who sXarXed Tla]inK ofƤGial GomTeXiXions. %s a 
resulX Xhis sXud] foGuses on Xhe followinK researGh UuesXions 
. Can the outcomes of the perceptuo-motor skills assessment predict future     
competition participation in young table tennis players?
. Can the outcomes of the perceptuo-motor skills assessment predict future     
competition performance in young table tennis players? 
It is hypothesized that the perceptuo-motor skills assessment outcomes predict both the 
possibility that children will start competition participation and the competition perfor-
manGe wiXhin Xhe ofƤGial GomTeXiXion. We seX ouX Xo XesX Xhe TerGeTXuo-moXor ToXenXial Xo 
become excellent table tennis players by using untrained perceptuo-motor tasks to avoid 
Xhe inƥuenGe of differenGes in XaFle Xennis e\TerienGes. 4la]ers who haZe FeXXer TerGeT-
tuo-motor skills are suggested to be more motivated to start participation in competition 
and Terform FeXXer durinK GomTeXiXion. NeZerXheless as oXher faGXors suGh as Xhe inƥuen-
Ge of TarenXs Xhe TresenGe of loGal XraininK faGiliXies and GoaGhes and Xhe aZailaFiliX] and 
level of team-members are also considered to have a high impact on the table tennis per-
formanGe leZel and Xhe deGision Xo TarXiGiTaXe iX is noX known Xo whaX e\XenX Xhe TerGeT-
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tuo-motor skills outcomes can predict either competition participation and competition 
TerformanGe MG'ullaKh MaX^kanin Shaw 
 Maldonado .
material and methods
ethics statement
This study and its informed consent procedure were approved by the ethical committee of 
Xhe MediGal STeGXrum TwenXe MediGal SGhool TwenXe -nsXiXuXe for %TTlied SGienGes En-
sGhede Xhe NeXherlands MT'.oos -- in full GomTlianGe wiXh Xhe deGlaraXi-
on of ,elsinki. WriXXen TarenXal informed GonsenX and Tla]ersŭ GonsenX were oFXained Trior 
Xo Xhe XesXinK. *urXhermore FoXh Xhe Ghildren and Xheir TarenXs haZe KiZen wriXXen informed 
GonsenX as ouXlined in Xhe 403S GonsenX form Xo TuFliGaXion of Xhe TiGXures S *ile.
study design
An observational prospective design was used to evaluate the predictive validity of a 
TerGeTXuo-moXor skills assessmenX in ]ounK XaFle Xennis Tla]ers aKed - GonGerninK 
competition participation and performance outcomes. After the perceptuo-motor skills as-
sessmenX Tla]ersŭ GomTeXiXion TarXiGiTaXion and TerformanGe were moniXored durinK ƤZe 
consecutive competition periods of six months.
Players
Young table tennis players were recruited on the regional talent day of the eastern depart-
menX of Xhe NeXherlands TaFle Tennis %ssoGiaXion in  and . The easXern deTarX-
ment is one of eight regional competition departments connected to the Netherlands Table 
Tennis %ssoGiaXion. TaFle Xennis GluF memFers of Xhe ]ounKesX aKe GaXeKor] Ɲ  ]ears 
present during the regional talent day were selected and registered for these events by the 
trainers or coaches of their local clubs. The trainers and coaches were instructed to invite 
the youth members of their table tennis club with the highest potential for regional and/
or national elite table tennis regarding both physical and mental aspects. These players 
needed Xo Fe under Xhe aKe of . The easXern deTarXmenXŭs XoXal ToTulaXion of ]ounK Tla]-
ers was esXimaXed Xo Fe FeXween  and  Tla]ers Ter ]ear. 4la]ers wiXh injuries were 
excluded from the study.
motor skills assessment
The perceptuo-motor skills assessment of the Netherlands Table Tennis Association con-
sisXs of eiKhX XesX iXems *aFer eX al. F *aFer eX al. G. The sXandardi^aXion of 
Xhe XesX iXems is GaTXured in TroXoGols whiGh inGludes a deXailed desGriTXion of maXerials 
seX-uT assiKnmenX demonsXraXion XraininK Thase XesXinK Thase and reKisXerinK XesX sGo-
res S *ile *aFer eX al. a *aFer eX al. F *aFer eX al. G NeXherlands TaFle 
Tennis %ssoGiaXion . 
 ŬSTrinXŭ inGluded a T]ramid-shaTe GirGuiX in whiGh Tla]ers need Xo KaXher and reXurn ƤZe 
XaFle Xennis Falls one F] one as fasX as TossiFle from ƤZe differenX FaskeXs sXarXinK aX Xhe 
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basis of the pyramid-shaped circuit. Time was measured in seconds and the best of two 
aXXemTXs was used as Xhe Ƥnal sGore. *or ŬaKiliX]ŭ Tla]ers needed Xo KeX XhrouKh a GirGuiX 
inGludinK GlimFinK oZer a K]mnasXiGsŭ GaFineX ƤZe Ximes and under and oZer a low hurdle 
four Ximes as fasX as TossiFle. 4la]ers had one aXXemTX in whiGh Xime was measured in 
seconds. At ‘vertical jump’ players were instructed to stand next to a wall and jump and 
XouGh Xhe wall wiXh Xheir ƤnKerXiTs as hiKh as TossiFle. The differenGe FeXween Xhe jumTinK 
height and standing height with one arm up along the wall was measured in centimetres. 
The FesX of Xhree aXXemTXs was used as Ƥnal sGore. ŬSTeed while driFFlinKŭ used a ^iK^aK 
circuit in which the players needed to move sideways as fast as possible while dribbling 
with a basketball using one hand. Players had one attempt in which time was measured in 
seGonds. %X ŬaiminK aX XarKeXŭ Tla]ers needed Xo hiX a round XarKeX   Gm on Xhe ƥoor aX 
. meXer disXanGe wiXh a XaFle Xennis Fall usinK a sXandard FaX wiXh Xheir Treferred hand. 
Forehand and backhand had to be used alternately during the attempts. A hit in the target’ 
GenXre  . m or Xhe ouXer rinK ]ielded  and  ToinXs resTeGXiZel]. The XoXal sGore of 
Xen aXXemTXs was reKisXered as Xhe Ƥnal sGore. Ŭ&alls skillsŭ also reUuired hiXXinK a round 
XarKeX on Xhe ƥoor   Gm FuX now Tla]ers needed Xo Xhrow a XaFle Xennis Fall wiXh Xheir 
Treferred hand Zia a ZerXiGal XaFle Xennis XaFle from Xwo differenX TosiXions  and  meXer 
disXanGe awa] from Xhe XarKeX. EaGh Tla]er had a XoXal of XwenX] aXXemTXs. % hiX in Xhe 
GenXre  . m or Xhe ouXer rinK of Xhe XarKeX ]ielded  and  ToinXs resTeGXiZel]. The 
XoXal sGore of Xhe XwenX] aXXemTXs was reKisXered as Xhe Ƥnal sGore. %X ŬXhrowinK a Fallŭ 
the players threw a table tennis ball as far away as possible with their preferred hand. The 
disXanGe from Xhe sXarXinK-ToinX aX Xhe marked line Xo Xhe ToinX of Xhe Fallŭs ƤrsX FounGe 
was measured in meXers. The FesX of Xhree aXXemTXs was used as Ƥnal sGore. -n Xhe Ŭe]e-
hand coordination’ test players were instructed to throw a ball at a vertical table tennis 
XaFle aX  meXer disXanGe wiXh one hand and Xo GaXGh Xhe Fall GorreGXl] wiXh Xhe oXher hand 
as freUuenXl] as TossiFle in  seGonds. The numFer of GorreGX GaXGhes was sGored. The 
GomTleXe XesX TroXoGol of Xhe TerGeTXuo-moXor skills assessmenX is aZailaFle S *ile. To 
oFXain a XoXal sGore for Xhe TerGeTXuo-moXor skills assessmenX raw XesX sGores were ƤrsX 
converted into percentile scores per test item in coherence with the previous study. The 
total score is computed by summing up the percentile scores of all eight test items (range 
- ToinXs *aFer eX al. F.
An initial evaluation of the perceptuo-motor skills assessment demonstrated fair to good 
reTroduGiFiliX] wiXh reKard Xo Xhe leZel of XesX iXems e\GeTX for Xwo XesX iXems ŬaiminK aX Xar-
KeXŭ and ŬFall skillsŭ *aFer eX al. F. The inXernal GonsisXenG] of all XesX iXems was sa-
XisfaGXor] and Xhe TrinGiTal GomTonenX anal]ses reZealed Xwo underl]inK dimensions ŬFall 
GonXrolŭ and ŬKross moXor funGXionŭ. 3n Xhe ƤrsX faGXor ŬFall GonXrolŭ hiKh loadinKs ". 
were found for ŬsTeed while driFFlinKŭ ŬaiminK aX XarKeXŭ ŬFall skillsŭ ŬXhrowinK a Fallŭ and 
Ŭe]e-hand GoordinaXionŭ. 3n Xhe seGond faGXor ŬKross moXor funGXionŭ hiKh loadinKs ". 
were found for ŬsTrinXŭ ŬaKiliX]ŭ and ŬZerXiGal jumTŭ *aFer eX al. F. %s e\TeGXed Xhere 
were moderaXe FuX siKniƤGanX relaXionshiTs FeXween Xhe TerGeTXuo-moXor skills assess-
menXŭs XoXal sGore and Xhe naXional rankinK for Fo]s and Kirls - ]ears aX Xhe momenX of 
XesXinK *aFer eX al. F. % reZision of Xhe XesX iXems ŬaiminK aX XarKeXŭ and ŬFall skillsŭ en-
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
145
8
perCeptuo-motor sKiLLs to prediCt partiCipation and perFormanCe 
sured reTroduGiFle XesX sGores whiGh also disGriminaXed FeXween hiKh and low Terformers 
in ]ounK XaFle Xennis Tla]ers *aFer eX al. G. 'onseUuenXl] FoXh reZised XesX iXems 
replaced the original test items in the perceptuo-motor skills assessment.
 SinGe Xhe TerGeTXuo-moXor skills assessmenX inGluded Xwo reZised XesX iXems Xhe re-
producibility of the total score was evaluated as a part of this study using a test-retest 
desiKn n ! wiXh Xhe inXernal GonsisXenG] FeinK deXermined on Xhe Fasis of Xhe resulXs of 
Xhe iniXial XesX n !. The inXraGlass GorrelaXion GoefƤGienX -'' Xwo-wa] random model 
X]Te GonsisXenG] sinKle measuremenX ouXGome of Xhe XoXal sGore . T  . and Xhe 
lower Foundaries of Xhe 	 GonƤdenGe inXerZal . meX Xhe GriXeria of ". T  . 
for reliaFiliX] ,oTkins . The smallesX deXeGXaFle differenGe S(( and GoefƤGienX of 
ZariaXion 'V used as aKreemenX TarameXers (e VeX Terwee /nol 
 &ouXer  Zalued 
 ToinXs and 	 resTeGXiZel]. 'ronFaGhŭs alTha was GalGulaXed aX . inGludinK all XesX 
iXems whiGh meeXs Xhe GriXeria of . for Kood inXernal GonsisXenG] GeorKe 
 Maller] .
All players were assessed under similar conditions at a local training centre during a regio-
nal XalenX da]. &efore sXarXinK Xhe assessmenXs all TarXiGiTanXs did a warminK-uT as a TarX 
of the event. The testers were students of physiotherapy or table tennis trainers trained to 
Xhe same deKree wiXh reKard Xo usinK Xhe XesX TroXoGols Xhe] were familiari^ed wiXh Xhe XesX 
TroXoGol. %ddiXionall] insXruGXions and feedFaGk were KiZen durinK a XraininK session F] an 
expert-trainer of the Netherlands Table Tennis Association. The participants’ characteris-
XiGs of heiKhX weiKhX and GurrenX XraininK hours Ter week as well as Xhe GonXrol ZariaFles of 
se\ aKe and XraininK e\TerienGe in monXhs were e\XraGXed from Xhe reKisXer forms.
Competition participation and performance
-n Xhe NeXherlands ]ouXh Tla]ers Gan TarXiGiTaXe in Xhe ofƤGial GomTeXiXion of Xhe NeXher-
lands Table Tennis Association. This is a team competition and uses a hierarchical struc-
ture including both the national leagues and the regional leagues of eight departments. 
The highest national and regional leagues consist of only one group of teams. The other 
leaKues GonXain more KrouTs. -n one Galendar ]ear Xwo GomTeXiXion Teriods are inGluded 
Xhe auXumn and Xhe sTrinK Teriod wiXh  Xeam maXGhes eaGh. Teams TarXiGiTaXinK in Xhe 
GomTeXiXions GonsisX of aX leasX Xhree Tla]ers. EaGh Xeam maXGh GonXains nine indiZidual 
matches in which three team members play against three players of the opponent one by 
one i.e. Xhree indiZidual maXGhes Ter Tla]er. *urXhermore Xwo memFers of eaGh Xeam 
GomTeXe aX Xhe douFle-maXGh. EaGh maXGh won GounXs for one ToinX so a ma\imum sGore 
of  ToinXs Gan Fe oFXained F] a Xeam Ter Xeam maXGh. The Xeam wiXh Xhe mosX ToinX in 
a competition period becomes champion of its league’s group and will be promoted to the 
subsequent higher league for the next competition period. Champions of the highest regio-
nal league will promote to the lowest national league in this case.
 Competition participation and competition performance were provided by the Nether-
lands Table Tennis Association. Competition participation was considered nominal data 
]esno. % Ŭ]esŭ was reGorded when a Tla]er TarXiGiTaXed in an ofƤGial GomTeXiXion of Xhe 
NeXherlands TaFle Tennis %ssoGiaXion in aX leasX one of Xhe ƤZe GonseGuXiZe GomTeXiXion 
periods of 6 months each after the regional talent day. Otherwise a ‘no’ was recorded.
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The GomTeXiXion sGores ToinXs of Xhe ƤZe GonseGuXiZe GomTeXiXion Teriods afXer Xhe Ter-
ceptuo-motor skills assessment were used as competition performance outcome. These 
competition scores per period are composite scores based on a player’s competition level 
and the percentage of matches he or she won during that period (Netherlands Table Tennis 
%ssoGiaXion . The GalGulaXion of Xhe Teriodŭs GomTeXiXion sGore is Fased on Xhe ofƤ-
cial Netherlands Table Tennis Association’s national and regional competitions and can be 
converted to international standards. All leagues of the regional and national competitions 
for both youth and adult players and male and female players are compared in this one 
s]sXem XakinK sXrenKXh differenGes FeXween Xhe e\isXinK leaKues of Xhe ofƤGial GomTeXiXion 
of Xhe NeXherlands TaFle Tennis %ssoGiaXion inXo aGGounX. %s suGh a Tla]erŭs XaFle Xennis 
performance is ranked within a certain competition period compared to all players compe-
ting in different leagues.
statistical analysis
-&M S4SS SXaXisXiGs  -&M 'orT. %rmonk New =ork 9niXed SXaXes of %meriGa was used 
for Xhe sXaXisXiGal anal]ses. The normaliX] of daXa was eZaluaXed F] GomTarinK  means 
and medians of Xhe XesX iXems and  sXandard deZiaXion and ranKes. SamTle GharaGXe-
risXiGs and desGriTXiZe sXaXisXiGs of Xhe raw XesX iXem sGores and Xhe XoXal sGore inGludinK 
means sXandard deZiaXions and ranKes are TresenXed for Xhe XoXal KrouT and sTliX uT for 
non-GomTeXiXion and GomTeXiXion Tla]ers. The inƥuenGes of se\ and aKe on Xhe XoXal sGore 
of the perceptuo-motor skills assessment were tested to reveal the necessity to include 
Xhem as GoZariaXes usinK a uniZariaFle Keneral linear model G0M anal]sis. MoreoZer 
competition performances were reported by presenting the players’ individual competition 
score curve during the two-and-a-half-year follow-up.
Then ƤrsXl] loKisXiG reKression anal]ses inGludinK Xhe raw sGores of Xhe TerGeTXuo-moXor 
skills assessment items were used to examine if their outcomes predicted whether or not 
young players participated in the table tennis competition within the measurement period 
of Xhis sXud]. SeGondl] a Kenerali^ed esXimaXinK eUuaXions GEE anal]sis was GonduGXed 
to explore the predictive value of the perceptuo-motor skills assessment items for the lon-
KiXudinal GomTeXiXion ouXGomes of ƤZe GomTeXiXion Teriods in uniZariaFle and mulXiZaria-
Fle models FaGkward TroGedure. TesX aKe ]ears se\ and XraininK e\TerienGe monXhs 
were inGluded as GoZariaXes in FoXh Xhe loKisXiG and GEE anal]ses. %lTha was seX aX . 
for siKniƤGanGe for all anal]ses.
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results
% XoXal of  ]ounK XaFle Xennis Tla]ers - ]ears TarXiGiTaXed in Xhis sXud]  from 
Xhe reKional XalenX da] in  and  from Xhe reKional XalenX da] in . This numFer 
amounXs Xo aTTro\imaXel] -	 of Xhe Tla]ers aZailaFle in Xhis aKe GaXeKor] in Xhe eas-
tern department per year. The sample characteristics and descriptive results of the percep-
Xuo-moXor skills assessmenX and GoZariaXes are TresenXed in TaFle  and  resTeGXiZel]. 
All raw scores and the total score of the motor skills assessment for the total group were 
eZaluaXed as normall] disXriFuXed means and medians were similar and Xhe ranKe around 
the mean followed a normal distribution. There were no missing data. The univariable 
G0M anal]sis for Xhe XoXal sGore demonsXraXed siKniƤGanX main effeGXs of se\ *!. 
T!. and XesX aKe *!. T!.. &o]s Xended Xo Terform FeXXer Xhan Kirls on Xhe 
XesX iXems and older Tla]ers had FeXXer sGores Xhan ]ounKer Tla]ers. %s suGh se\ and XesX 
age were depicted as covariates. No interaction effects were found.
Ş
Table 1. Characteristics of participants 
ToTaL group non CompeTiTion CompeTiTion
participants (n) total 48 9 39
2011 25 4 21
2012 23 5 18
sex (n) girls 24 6 18
Boys 24 3 21
test-age (n) 7 years 3 0 3
8 years 6 2 4
9 years 20 5 12
10 years 17 1 16
11 years 7 1 4
m (range) m (range) m (range)
test age (y) 9.3 (7-11) 9.1 (8-11) 9.4 (7-11)
height (cm) 143 (126-161) 142 (129-156) 143 (126-143)
Weight (kg) 35 (22-57) 35 (26-57) 35 (22-56)
training experience (months) 13 (1-48) 4 (1-6) 13 (2-36)
Current training (hours / week) 2.7 (1-7) 1.9 (1-3) 2.5 (1-7)
n=number; M=mean 
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Table 2. (escriptiZe statistics perceptuomotor sOills assessment and logistic regression competition participation
variabLes ToTaL (n=48) non CompeTiTion (n=9) CompeTiTion (n=39) LogisTiC regression
m sd range m sd range m sd range B (se) or (95% Ci) p
sprint (s) 35 3.4 29 – 44 35 2.4 31 – 37 35 3.6 29 – 44 0.021 (0.112) 1.021 (0.820 - 1.271) 0.852
agility (s) 25 4.5 18 – 45 27 3.9 21 – 35 25 4.6 18 – 45 -0.100 (0.076) 0.905 (0.780 - 1.051) 0.191
Vertical jump (cm) 31 5.6 17 – 44 29 4.5 19 – 35 31 5.9 17 – 44 0.059 (0.068) 1.060 (0.927 - 1.213) 0.391
speed while dribbling (s) 24 6.3 15 – 43 25 5.5 20 – 37 24 6.6 15 – 43 -0.026 (0.056) 0.975 (0.874 - 1.088) 0.648
aiming at target (points) 22 9.8 4 – 42 19 6.7 8 – 26 23 10.3 4 – 42 0.048 (0.040) 1.049 (0.969 - 1.135) 0.237
Ball skills (points) 19 6.4 5 – 31 17 8.2 5 – 29 19 6.0 5 – 31 0.064 (0.059) 1.066 (0.949 - 1.197) 0.280
throwing a ball (m) 9 1.4 7 – 12 9 1.2 7 – 11 9 1.5 7 – 12 0.263 (0.254) 1.301 (0.776 - 2.182) 0.318
eye-hand coordination (points) 13 7.0 0 – 26 11 4.5 2 – 18 13 7.5 0 – 26 0.053 (0.053) 1.055 (0.950 - 1.171) 0.317
total score (percentiles) 466 143 160 – 720 398 102 190 – 520 481 147 160 – 720 - - -
age at test moment (y) 9.3 1.0 7 – 11 9.1 0.9 8 – 11 9.4 1.1 7 – 11 0.231 (0.355) 1.260 (0.628 - 2.529) 0.515
sex - - - - - - - - - -0.847 (0.777) 0.429 (0.094 - 1.964) 0.275
training experience (months) 11 9.0 1 – 36 4 1.9 1 – 6 13 9.1 2 – 36 0.421 (0.167) 1.523 (1.097 - 2.115) 0.012*
n =number M =mean SD =standard deviation & =reKression GoeJƤGient S) =standard error 
36 =odds ratio '- =GonƤdenGe intervaP T ..
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Table 2. (escriptiZe statistics perceptuomotor sOills assessment and logistic regression competition participation
variabLes ToTaL (n=48) non CompeTiTion (n=9) CompeTiTion (n=39) LogisTiC regression
m sd range m sd range m sd range B (se) or (95% Ci) p
sprint (s) 35 3.4 29 – 44 35 2.4 31 – 37 35 3.6 29 – 44 0.021 (0.112) 1.021 (0.820 - 1.271) 0.852
agility (s) 25 4.5 18 – 45 27 3.9 21 – 35 25 4.6 18 – 45 -0.100 (0.076) 0.905 (0.780 - 1.051) 0.191
Vertical jump (cm) 31 5.6 17 – 44 29 4.5 19 – 35 31 5.9 17 – 44 0.059 (0.068) 1.060 (0.927 - 1.213) 0.391
speed while dribbling (s) 24 6.3 15 – 43 25 5.5 20 – 37 24 6.6 15 – 43 -0.026 (0.056) 0.975 (0.874 - 1.088) 0.648
aiming at target (points) 22 9.8 4 – 42 19 6.7 8 – 26 23 10.3 4 – 42 0.048 (0.040) 1.049 (0.969 - 1.135) 0.237
Ball skills (points) 19 6.4 5 – 31 17 8.2 5 – 29 19 6.0 5 – 31 0.064 (0.059) 1.066 (0.949 - 1.197) 0.280
throwing a ball (m) 9 1.4 7 – 12 9 1.2 7 – 11 9 1.5 7 – 12 0.263 (0.254) 1.301 (0.776 - 2.182) 0.318
eye-hand coordination (points) 13 7.0 0 – 26 11 4.5 2 – 18 13 7.5 0 – 26 0.053 (0.053) 1.055 (0.950 - 1.171) 0.317
total score (percentiles) 466 143 160 – 720 398 102 190 – 520 481 147 160 – 720 - - -
age at test moment (y) 9.3 1.0 7 – 11 9.1 0.9 8 – 11 9.4 1.1 7 – 11 0.231 (0.355) 1.260 (0.628 - 2.529) 0.515
sex - - - - - - - - - -0.847 (0.777) 0.429 (0.094 - 1.964) 0.275
training experience (months) 11 9.0 1 – 36 4 1.9 1 – 6 13 9.1 2 – 36 0.421 (0.167) 1.523 (1.097 - 2.115) 0.012*
n =number M =mean SD =standard deviation & =reKression GoeJƤGient S) =standard error 
36 =odds ratio '- =GonƤdenGe intervaP T ..
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*iKure  TresenXs Xhe GomTeXiXion sGore GurZe Ter Tla]er durinK Xhe ƤZe GonseGuXiZe Gom-
TeXiXion Teriods afXer Xhe TerGeTXuo-moXor skills assessmenX n!. Nine Tla]ers did noX 
enter the competition during the two-and-a-half-year follow-up or before this study was 
GonduGXed. MosX GomTeXiXion Tla]ers TarXiGiTaXed in all ƤZe GonseGuXiZe GomTeXiXions afXer 
Xhe reKional XalenX da] n!. The oXher GomTeXiXion Tla]ers did noX TarXiGiTaXe in all Xhe 
GomTeXiXion Teriods four Teriods n! Xhree Teriods n! Xwo Teriods n! one Teriod n!. 
The GomTeXiXion GurZes show XhaX in Keneral Tla]ers Xend Xo imTroZe durinK Xhe GomTe-
XiXion Teriods. %ddiXionall] iX shows XhaX ]ounKer Tla]ers XesX aKe - ]ears haZe lower 
sGores Xhan Xheir older GounXerTarXs XesX aKe - ]ears. %ll daXa oFXained are aZailaFle 
S *ile.
Figure 1. Competition score curZe per pla]er oZer ƤZe competition periods (! ]ears) 0ines represent the 
individual players.
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Univariable logistic regression analyses to show whether the assessment’s results predic-
ted competition participation within the measurement period of this study demonstrated 
no siKniƤGanX TrediGXors all reKression GoefƤGienXs show T". wiXh Xhe odds raXio 	 
GonƤdenGe inXerZals inGludinK  n! TaFle . MoreoZer Xhe differenGes FeXween Xhe 
means of Xhe non-GomTeXiXion n! and GomTeXiXion Tla]ers n ! aX Xhe indiZidual XesX 
iXems TaFle  were Kenerall] smaller Xhan Xhe sXandard error of Xhe measuremenXs of Xhe 
iXems found in Xhe TreZious sXudies foGusinK on reTroduGiFiliX] *aFer eX al. F *aFer 
eX al. G. 3nl] Xhe GoZariaXe XraininK e\TerienGe TresenXed Xo Fe a siKniƤGanX TrediGXor 
for fuXure GomTeXiXion TarXiGiTaXion T!.. This imTlies XhaX Tla]ers wiXh more XraininK 
experience at the moment of testing are more likely to join competition in the future. Since 
no oXher uniZariaFle models were found mulXiZariaFle models are noX TroTosed.
 The daXa of  ]ounK GomTeXiXion Tla]ers Gould Fe inGluded in Xhe GEE anal]ses TaFle 
. %ll TerGeTXuo-moXor skills assessmenXŭs XesX iXems e\GeTX one aKiliX] XesX aKe and Xrai-
ninK e\TerienGe TrediGXed siKniƤGanXl] Xhe lonKiXudinal GomTeXiXion ouXGome in uniZariaFle 
models T .. The FesX ƤXXinK mulXiZariaFle model usinK a FaGkward TroGedure R!	 
inGluded Xhe XesX iXems aiminK aX XarKeX XhrowinK a Fall and e]e-hand GoordinaXion. %lX-
houKh XesX aKe did noX haZe a siKniƤGanX GonXriFuXion Xo Xhis FesX ƤXXinK model inGlusion was 
TroTosed as Xhis faGXor showed Xo Fe a TossiFle Gonfounder in Xhis sXud] and Xo haZe inƥuen-
Ged Xhe iXem sGores in TreZious sXudies *aFer eX al. a *aFer eX al. F *aFer eX al. 
G. 'onseUuenXl] anoXher mulXiZariaFle model was suKKesXed for imTroZed esXimaXions 
of Xhe XesX iXemsŭ reKression GoefƤGienXs. This model e\Tlained 	 of Xhe ZarianGe of Xhe 
lonKiXudinal GomTeXiXion resulXs inGludinK  GomTeXiXion Teriods in . ]ears.
Table 3. 4redictiZe Zalidit] results for competition performance (uniZariable and multiZariable Kenerali-
^ed estimated eUuations anal]ses, n!9)
iTem b (se)
univariate &est fitting multivariate
(intercept) - -175,597** (46,50) -93,588 (66,29)
sprint -10.109** (2.30) - -
agility -6.055 (3.92) - -
:ertical NYmT 4.401** (1.08) - -
speed while dribbling -6.854** (1.33) - -
aiming at target 4.642** (0.92) 2.169* (0.89) 2.010** (0.82)
Ball skills 6.535** (1.22) - -
throwing a ball 35.255** (4.99) 14.554** (5.61) 19.562** (5.71)
eye-hand coordination 7.300** (0.86) 4.787** (1.04) 5.510** (1.08)
age at test moment 3.103** (0.59) - -1.123 (0.66)
sex 38.357 (22.97) - -
training experience 2.584** (0.60) - -
r2 51% 53%
B=regression coefficient SE=standard error * p<0.05 ** p<0.01
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Discussion
This study focused on the capacity of the perceptuo-motor skills assessment in young ta-
Fle Xennis Tla]ers - ]ears Xo TrediGX fuXure GomTeXiXion TarXiGiTaXion and GomTeXiXion 
performance over a period of two-and-a-half year. The results of this study demonstrated 
that the perceptuo-motor skills assessment outcomes did not predict competition partici-
TaXion wiXhin Xhe measuremenX Teriod of ƤZe GomTeXiXions afXer Xhe assessmenX. 'omTe-
XiXion TarXiGiTaXion miKhX Fe FeXXer e\Tlained F] oXher faGXors Xhan TerGeTXuo-moXor skills 
e.K. moXiZaXion TarenXal inƥuenGes XraininK faGiliXies and Xhe aZailaFiliX] and leZel of Xeam 
memFers as TroTosed in Xhe inXroduGXion MG'ullaKh eX al. . 
 NeZerXheless Xhe resulXs did indiGaXe XhaX Xhe assessmenX of underl]inK TerGeTXuo-mo-
tor skills may be an important predictor for future competition performance in young com-
TeXiXion Tla]ers - ]ears of Xhe reKional XalenX da] oZer a Teriod of . ]ears. &ased on 
our TreZious researGh iX eZen seems XhaX fuXure GomTeXiXion TerformanGe is FeXXer e\Tlain-
ed by the perceptuo-motor skills assessment than table tennis performance at the moment 
of XesXinK *aFer eX al. F. The e\Tlained ZarianGe shown in Xhe GurrenX sXud] for Xhe 
prediction of the longitudinal competition results (R!-	 is hiKher Xhan Xhose Tresen-
ted in the previous study for the association between the perceptuo-motor skills assessment 
and national ranking at the moment of testing (boys R!	 Kirls R!	 - ]ears *aFer 
eX al. F. This suTTorXs Xhe idea XhaX Xhe underl]inK TerGeTXuo-moXor skills reƥeGX Xhe 
ToXenXial of ]ounK XaFle Xennis Tla]ers FuX also XhaX oXher faGXors are of inƥuenGe *aFer eX 
al. . MoreoZer iX needs Xo Fe Xaken inXo aGGounX XhaX GomTeXiXion sGores are used as 
performance outcomes in this study and ranking position was used in the previous study 
*aFer eX al. F. NeZerXheless Fased on Xhe resulXs of Xhis sXud] Xhe TerGeTXuo-moXor 
skills assessment seems a suitable instrument as a part of talent development programmes 
including selection procedures and the monitoring of young players.
To our knowledKe Xhere are no reGenX TrosTeGXiZe sXudies whiGh inGlude TerGeTXuo-moXor 
skills Xo TrediGX XaFle Xennis sTorX TerformanGe. -n oXher raGUueX sTorXs onl] Xwo sXudies 
were found on Xhis XoTiG. EllioXX %Gkland &lanksF] 
 &loomƤeld  and 4anjan Sa-
raFon 
 *iliTʐiʐ  used an oFserZaXional desiKn Xo TrediGX Xennis TerformanGe from 
anXhroTomeXriG Th]sioloKiGal and TerGeTXuo-moXor indiGaXors. 'omTaraFle Xo our resulXs 
perceptuo-motor test items were considered the best predictors for performance. Ho-
weZer Xhe TrediGXiZe Zalue in Xhese sXudies was difƤGulX Xo deXermine. EllioX eX al.  
inGluded onl] KrouT GomTarisons reKardinK Tla]inK leZel aX differenX aKe KrouTs   
and  ]ears. No TrediGXion models were TresenXed for fuXure TerformanGe. MoreoZer 
Xhe aGGuraGies of 4anjan eX al.ŭs models  for Xhe GomTeXiXion TerformanGe aX Xhe aKe 
GaXeKor] of - and oZer Xhe aKe of  Fased on FoXh Xhe assessmenX under Xhe aKe of 
 and - ]ears resTeGXiZel] were Toor wiXh hiKh relaXiZe aFsoluXe errors .-.. 
'onseUuenXl] Xhis sXud] is one of Xhe ƤrsX aXXemTXs aX foreGasXinK TerformanGe GurZes in 
table tennis or other racquet sports on the basis of perceptuo-motor skills showing signi-
ƤGanX TrediGXors.
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The resulXs of Xhe GurrenX sXud] GorresTond wiXh Xhe ƤndinKs of VandorTe eX al. . 
Their sXud] inGluded ]ounK K]mnasXs - ]ears in whiGh Xhe ToXenXial Xo FeGome an eliXe 
K]mnasX was also Gonsidered Xo deTend on TerGeTXuo-moXor skills. VandorTe eX al.  
showed XhaX non sTorX-sTeGiƤG TerGeTXuo-moXor XesXs were siKniƤGanX TrediGXors for Ter-
formanGe resulXs in ]ounK eliXe K]mnasXs e\TlaininK more Xhan 	 of Xhe GomTeXiXion 
ouXGome Xwo ]ears laXer. -n Xhis sXud] Xhe Ŭ/ɼrTerkoordinaXions TesX fʀr /inderŭ was used 
to measure general perceptuo-motor skills in children. The test items of this test battery 
aTTeal Xo a KreaX e\XenX on a Ghildŭs aFiliX] Xo mainXain FalanGe in d]namiG siXuaXions whiGh 
is in line wiXh Xhe sTeGiƤG demands of K]mnasXiGs. -n a Tarallel line Xhe XesX iXems ŬaiminK 
aX XarKeXŭ ŬXhrowinK a Fallŭ and Ŭe]e hand GoordinaXionŭ used in Xhe GurrenX sXud] aTTeal Xo 
Xhe Tla]ersŭ aFiliX] Xo GonXrol a Fall *aFer eX al. F whiGh is a sTeGiƤG reUuiremenX 
for XaFle Xennis. MoreoZer Xhe sXud] of 4ion eX al.  reZealed XhaX XesXs assessinK 
TerGeTXuo-moXor skills whiGh were non-sTeGiƤG Xo Zolle]Fall disGriminaXed FeXween eliXe 
and suF eliXe adolesGenX Zolle]Fall Tla]ers T  .. The auXhors GonGlude XhaX Zolle]Fall 
as a skill-Fased sTorX reUuires a well-deZeloTed leZel of TerGeTXuo-moXor skills 4ion eX al. 
. 'onseUuenXl] iX is suKKesXed XhaX TerGeTXuo-moXor skills indeed Tla] an imTorXanX 
role in the development of young athletes’ performance level in sports consisting of com-
Tle\ moXor Xasks. =eX sTeGiƤG XesXs Xo assess Xhe underl]inK skills inherenX Xo a TarXiGular 
sport seem appropriate.
Although the relation between perceptuo-motor skills and future performance is highligh-
Xed F] Xhe GurrenX sXud] and earlier resulXs EllioX eX al.  4anjan eX al.  Van (orTe 
eX al.  Xhe mulXidimensionaliX] of XalenX deZeloTmenX musX Fe Xaken inXo aGGounX El-
ferink-Gemser eX al. . The TerGeTXuo-moXor skills assessmenX onl] measures ToXen-
tial in the perceptuo-motor domain. The variance of the competition outcomes that could 
noX Fe e\Tlained is TroFaFl] due Xo oXher faGXors. MenXal asTeGXs like moXiZaXion self-ef-
ƤGaG] ZoliXion and self-esXeem and GonXe\Xual faGXors suGh as XraininK faGiliXies and Ta-
renXal suTTorX are h]ToXhesi^ed Xo haZe a suFsXanXial inƥuenGe on TerformanGe ouXGome 
GilleX &erjoX 
 GoFanGɰ  0ane Jones 
 SXeZens . This TroFaFl] also aGGounXs 
for Xhe TrediGXion of fuXure GomTeXiXion TarXiGiTaXion. %s h]ToXhesi^ed Tersonal or GonXe\-
tual factors other than perceptuo-motor skills seem more important to young players and 
Xheir TarenXs Xo deGide Xo TarXiGiTaXe in GomTeXiXions. Therefore Xhe TerGeTXuo-moXor skills 
assessmenX as a TarX of a XalenX deZeloTmenX TroKramme should Fe aGGomTanied F] an 
evaluation and monitoring of other critical factors.
Some limiXaXions of Xhis sXud] need Xo Fe aGknowledKed. *irsX of all Xhis sXud] inGluded a 
small sample recruited during the regional talent day and already selected by club trainers. 
%lXhouKh Xhe TerGeTXuo-moXor skills assessmenX is used durinK reKional XalenX da]s Xhe 
KeneralisaXion of Xhe ƤndinKs Xo Xhe Tla]ers on Xhe naXional XalenX da] inGludinK Tla]ers 
from oXher reKions is worXh disGussinK. SinGe no GeilinK effeGX seems Xo e\isX wiXh reKard 
Xo Xhe XesX iXem sGores Xhe XoXal sGore and Xhe GomTeXiXion ouXGomes in Xhis sXud] and 
sufƤGienX ZarieX] in Xhe sGores is e\TeGXed FeXween Tla]ers TarXiGiTaXinK in Xhe naXional 
XalenX da] iX is h]ToXhesi^ed XhaX Kenerali^aXion is TossiFle. The TrediGXiZe ZalidiX] should 
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Fe sXudied in a larKer samTle inGludinK Tla]ers from Xhe naXional XalenX da] Xo Zerif] Xhis 
hypothesis. The assessment might lose its strength in a small homogenous sample regar-
dinK TerGeTXuo-moXor skills e.K. Xhe naXional XoT  Tla]ers. EZaluaXinK oXher faGXors suGh 
as moXiZaXion XrainaFiliX] and menXal asTeGXs miKhX Fe more sensiFle in suGh GonXe\X. 
SeGondl] onl] a relaXiZel] shorX follow-uT of . ]ears was realised in Xhis sXud]. This im-
plies that the perceptuo-motor skills assessment’s results are used to predict performance 
resulXs sXill aX a relaXiZe ]ounK aKe. %lXhouKh siKniƤGanX TrediGXors were found Xhese re-
sults do not guarantee the predictive value of the perceptuo-motor skills assessment over a 
longer time period or in other age-ranges. A longer follow-up period is crucial for evaluating 
the solidness of the predictors for adult success. The inclusion of repeated measurements 
to monitor the players’ development during the follow-up might improve prediction accura-
G] as a lonKer Teriod of Xime inGreases Xhe inXerferenGe of oXher faGXors. Thirdl] Xo oTXimi^e 
Xhe Tower of Xhis sXud] anal]ses were GonduGXed usinK Xhe XoXal samTle. ResulXs from 
Fo]s and Kirls wiXhin Xhe XesX aKe sTanninK from  Xo  ]ears were anal]sed all XoKeXher. 
'onseUuenXl] Xhe anal]ses inGluded differenX deZeloTmenXal sXaKes in whiGh Xhe assoGi-
aXions were GalGulaXed esTeGiall] in GonsiderinK inƥuenGe of differenGes in KrowXh and 
maXuraXion ?A. %lXhouKh se\ and XesX aKe were inGluded as GoZariaXes iX is reGommended 
for future research to split the analyses for boys and girls as differences in predictors might 
exist and reduce the age span for prediction models.
-n GonGlusion we found XhaX Xhe TrediGXiZe ZalidiX] of Xhe TerGeTXuo-moXor skills assess-
ment has promising prospects. An instrument such as the perceptuo-motor skills as-
sessmenX Gan oFjeGXif] a ]ounK Tla]erŭs ToXenXial and for XhaX reason suTTorX seleGXi-
on deGisions F] GoaGhes. -X has Xo Fe emThasi^ed howeZer XhaX XalenX deZeloTmenX is a 
mulXidimensional TroGess Elferink-Gemser eX al.  and Xhe TerGeTXuo-moXor skills 
assessmenX is suiXaFle for FeinK a TarX of a XalenX deZeloTmenX TroKramme. MoreoZer 
Xo inXerTreX indiZidual Tla]erŭs XesX sGores iX is imTorXanX XhaX Xhe Tla]erŭs se\ XesX aKe 
XraininK e\TerienGe KrowXh and maXuriX] leZel are Xaken inXo aGGounX 'oelho ESilZa eX al. 
 Malina 'umminKs Morano &arron 
 Miller . *urXhermore XalenX deZeloTmenX 
programmes do not intend to limit the freedom of choice in children to practice a particular 
sport. Trainers and coaches should also be aware of the potential risks of early specializa-
Xion and seleGXion e.K. injuries menXal e\hausXion and droT-ouXs &aker 'ɺXɰ 
 (eakin 
 Wall 
 'ɺXɰ . The TerGeTXuo-moXor skills assessmenX is onl] inXended Xo iden-
Xif] Xhose Ghildren e\GellinK in Xhe TerGeTXuo-moXor skills essenXial for XaFle Xennis. *inall] 
additional studies are needed to evaluate the predictive value in a larger sample over a 
longer period of time.
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Chapter 9
abstract
Many table tennis associations use talent development programmes to identify young high 
ToXenXial Tla]ers and Xo suTTorX Ghildren inXendinK Xo FeGome eliXe Tla]ers. ,oweZer iden-
tifying young children with the potential of becoming elite players is a challenge as the key 
factors for future success remain ambiguous. An extensive determination of the nature 
of high potential for table tennis is suggested to provide a better understanding of these 
suGGess faGXors. The e\TerienGes TerGeTXions and Ŭhiddenŭ knowledKe of Tla]ers who suG-
ceeded and became world-class elite players and of their youth trainers can be helpful to 
unraZel Xhis m]sXer]. 'onseUuenXl] Xhe aim of Xhis e\TloraXiZe UualiXaXiZe sXud] was Xo KeX 
grip on what is meant by ‘high potential’ for elite table tennis from the perspectives of elite 
Tla]ers World RankinK XoT  and Xhe Xrainers of Xheir formaXiZe ]ears. Semi-sXruGXured 
in-depth interviews were conducted to uncover the multi-dimensional concept of ‘high po-
XenXialŭ. %fXer XransGriFinK Xhe inXerZiews oTen and a\ial GodinK were Garried ouX usinK an 
induGXiZe aTTroaGh. The resulXs TresenXed seZen inXerrelaXed GaXeKories earl] e\Tosure 
deliFeraXe Tla] ƤX Xo XaFle Xennis learn fasX XakinK Xhe ne\X sXeT GonsXanX GomTeXiXion and 
reaGhinK Xhe XoT of Xhe world. EaGh GaXeKor] demonsXraXed XhaX ŬhiKh ToXenXialŭ for eliXe 
XaFle Xennis Gan onl] Fe desGriFed wiXh referenGe Xo Xhe Xhree elemenXs Xhe Tla]er Xhe Xask 
table tennis and the environment. This is consistent with the ecological-dynamic approach. 
-n addiXion iX is TroTosed XhaX ŬdeZeloTmenXŭ should Fe inserXed as a fourXh elemenX sinGe 
the other elements continuously change over time. The perspectives of the elite players 
and trainers presented in this study give direction to further studies focusing on the con-
cept of ‘high potential’ for elite table tennis and to ways of assessing or monitoring this in 
young table tennis players.
Keywords: table tennis, racquet sports, aptitude, gifted children
Ş
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high potentiaL in taBLe tennis
introduction
Many table tennis associations use talent development programmes to identify young high 
ToXenXial Tla]ers   ]ears and Xo suTTorX Xhose aiminK Xo FeGome eliXe Tla]ers. SeleG-
tion criteria to participate in such programmes are often based on trainer’s judgements 
of TerformanGe resulXs and oFserZaXions durinK XraininK and GomTeXiXion. ,oweZer Xhe 
rankinK TosiXions of TerformanGe under Xhe aKe of   and  haZe TroZen Xo Fe Toor 
indiGaXors for fuXure suGGess in raGUueX sTorXs &rouwers (e &ossGher 
 SoXiriadou  
,eller  Reid 'resTo SanXilli Mile] 
 (immoGk . MoreoZer Xhe judKmenXs and 
oFserZaXions of Xrainers are ofXen inXuiXiZe Fased on e\TerienGes and noX XransTarenX Xo 
oXhers. -X is TroFaFl] for XhaX reason wh] oXher soluXions are souKhX for assessinK a ]ounK 
player’s potential.
SeZeral sXudies in XaFle Xennis and oXher raGUueX sTorXs Xried Xo Ƥnd indiGaXors in a Tla]er 
oXher Xhan TerformanGe aX a ]ounK aKe Xo measure Xhe ToXenXial Xo FeGome an eliXe Tla]-
er. Most of these studies used a cross-sectional design to compare elite versus non elite 
Tla]ers reKardinK Zarious asTeGXs &aʿkos^  &lomUZisX 0uhXanen 0aakso 
 /eski-
nen  *aFer 3osXerZeld 
 Nijhuis-Van der Sanden  0andlinKer SXɼKKl 0indinKer 
WaKner 
 Mʀller  or Xo assoGiaXe XesX resulXs of differenX GonsXruGXs Xo TerformanGe 
ouXGome aX Xhe same ToinX in Xime *iliTʐiʐ 4isk 
 *iliTʐiʐ  Girard 
 MilleX  /ar-
nia eX al.  0ane Jones 
 SXeZens  >iemann Sled^iewska Gr^]waG^ GiFson 
 
Wier^Fa . The TroƤles of eliXe Tla]ers aX a GerXain aKe Gan Fe deriZed from Xhese sXu-
dies. NeZerXheless if Xhe aim is Xo measure Xhe ToXenXial of ]ounK Tla]ers   ]ears and 
TrediGX fuXure TerformanGe a lonKiXudinal desiKn is GruGial Vae]ens 0enoir Williams 
 
4hiliTTaerXs . 3nl] a desiKn like Xhis allows Zerif]inK wheXher a XesX resulX or Xrainerŭs 
judKmenX is aFle Xo foreGasX fuXure hiKh TerformanGe and so is measurinK Xhe ToXenXial of 
a ]ounK Tla]er   ]ears Xo FeGome an eliXe Tla]er.
% s]sXemaXiG searGh in ƤZe daXaFases 4uFMed 4s]Gh-N*3 WeF of /nowledKe SGienGe(i-
reGX and S43RT(isGus - ]ielded onl] Xhree arXiGles reKardinK Tla]ersŭ ToXenXial 
for hiKh TerformanGe in raGUueX sTorXs inGludinK a lonKiXudinal desiKn *aFer &usXin 3os-
XerZeld Elferink-Gemser 
 Nijhuis-Van der Sanden . %nXhroTomeXriG measuremenXs 
Xo measure Th]siGal aTTearanGe TerGeTXuo-moXor XesXs for measurinK sTeed aKiliX] and 
GoordinaXion and UuesXionnaires Xo KeX insiKhX inXo a Tla]erŭs moXiZaXion and self-efƤGa-
G] were eZaluaXed in Xhese sXudies as deXerminanXs for suGGess EllioXX %Gkland &lanks-
F] 
 &loomƤeld  GilleX &erjoX 
 GoFanGɰ  4anjan SaraFon 
 *iliTʐiʐ . 
%lXhouKh EllioXX eX al.  and 4anjan eX al.  TroTosed heiKhX sTeedaKiliX] and 
GoordinaXion XesXs for fuXure suGGess in Xennis Fased on Xheir resulXs iX was imTossiFle 
Xo deXermine Xhe TrediGXiZe Zalue of Xhese indiGaXors for Xhe lonK-Xerm. EllioX eX al.  
inGluded onl] KrouT GomTarisons reKardinK Tla]inK leZel aX differenX aKe KrouTs   
and  ]ears wiXh a relaXiZel] shorX follow-uT  ]ears. (ifferenGes in KrowXh and maXuriX] 
Gan TroZide XemTorar] adZanXaKes whiGh ma] disaTTear afXer TuFerX] 4earson NauKh-
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Xon 
 Torode . MoreoZer Xhe aGGuraGies of 4anjan eX al.ŭs models  were Toor 
wiXh hiKh relaXiZe aFsoluXe errors .-.. GilleX eX al.  showed XhaX self-deXermin-
ed moXiZaXion was a siKniƤGanX and TosiXiZe TrediGXor for Xennis TerformanGe durinK Xwo 
]ears. NeZerXheless Xhe inGlusion of ]ounK Tla]ers - ]ears XoKeXher wiXh Xhe shorX 
follow-up and the low amount of explained variance reduce the predictive value for elite 
TerformanGe in adulXhood. Thus idenXif]inK ]ounK Ghildren   ]ears wiXh Xhe ToXenXial 
of becoming elite players is a challenge as the key factors for future success remain am-
biguous.
&esides Xhe meXhodoloKiGal limiXaXions of TreZious sXudies EllioXX eX al.  GilleX eX al. 
 4anjan eX al.  anoXher TossiFle e\TlanaXion for Xhe difƤGulXies in ƤndinK dia-
monds in the rough is that the concept of high potential in table tennis has not been deter-
mined ]eX. -n addiXion Xhe assessmenX of ToXenXial is Gonsidered Xo reUuire a mulXidimensi-
onal aTTroaGh Elferink-Gemser JordeX 'oelho E SilZa 
 VissGher  GaKnɰ . The 
previous studies mainly focused on factors in one or two domains and did not include a 
mulXidimensional model inGludinK enZironmenX inƥuenGes Xo reƥeGX ToXenXial. %n e\XensiZe 
determination of the nature of potential for table tennis is suggested to be the next step to 
TroZide a FeXXer undersXandinK of Xhe TrediGXors for suGGess. The e\TerienGes TerGeTXions 
and ‘hidden’ knowledge of players who succeeded and became world-class elite players 
and of Xheir ]ouXh Xrainers Gan Fe helTful Xo unraZel Xhis m]sXer]. % UualiXaXiZe FoXXom-uT 
aTTroaGh is needed for Xhis TurTose *aFer Nijhuis-Van der Sanden 
 3osXerZeld . 
'onseUuenXl] Xhe aim of Xhe GurrenX e\TloraXiZe UualiXaXiZe sXud] is Xo KeX KriT on whaX is 
meant by ‘high potential’ for elite table tennis from the perspectives of elite players and the 
trainers of their formative years. The Consolidated Criteria for Reporting Qualitative Studies 
'3RE5 was used for reTorXinK where TossiFle TonK SainsFur] 
 'raiK .
methods
Design
This explorative qualitative study included semi-structured in-depth interviews to unravel 
the multi-dimensional concept of ‘high potential’ in table tennis. An empirical phenomeno-
logical approach was used in which the participants’ perspectives on essential experiences 
were TresenXed %llenŧ'ollinson . The sXud] desiKn daXa GolleGXion and informed 
GonsenX TroGedures were aTTroZed F] Xhe ResearGh EXhiGs 'ommiXXee ReKio %rnhem-Nij-
meKen NijmeKen Xhe NeXherlands -.
Participant selection
Participants were selected on a theoretical basis. Since the research question focuses on 
hiKh ToXenXial in XaFle Xennis Xhree eliXe Tla]ers who were ranked in Xhe -nXernaXional TaFle 
Tennis *ederaXion -TT* World RankinK XoT  Teriod - were souKhX. %ddiXio-
nall] as Xhe Tla]ers needed Xo share and reƥeGX on Xheir e\TerienGes XhrouKhouX Xheir XaFle 
Xennis Gareer from ]ouXh XhrouKh adulXhood onl] Tla]ers ƞ  ]ears were inGluded /iXsGhe-
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ner /inK 
 (e 0uGa . The eliXe Tla]ers were asked Xo seleGX one Xrainer who had a 
prominent role during their sports career at a young age. All participants were approached 
by e-mail or telephone. None of the players or trainers refused to participate or dropped out. 
WriXXen informed GonsenX was oFXained Trior Xo Xhe inXerZiews.
interviewer
The semi-structured interviews were conducted by IF* (physical therapist and movement 
sGienXisX MSG. %X Xhe Xime of Xhe inXerZiews she was  ]ears old and a researGher fo-
GusinK on XalenX idenXiƤGaXion and deZeloTmenX in XaFle Xennis. MoreoZer she has Feen 
a player in national competition and a licensed table tennis trainer for approximately ten 
years. The interviewer followed a comprehensive training programme regarding qualitative 
researGh inGludinK inXerZiew XraininK. 3ne of Xhe eliXe Tla]ers and one of Xhe Xrainers knew 
Xhe inXerZiewer Trior Xo Xhe sXud] from oXher researGh TrojeGXs and XraininK sessions res-
pectively.
Data collection
A narrative-based approach was used as an interview guide in which the development of 
Xhe Tla]er from FirXh Xo world-Glass Tla]er was disGussed. % XoTiG Kuide Fased on Xhe liXera-
Xure ensured Xhe sXruGXure of Xhe inXerZiew wiXh oTen UuesXions and an in-deTXh e\TloraXion 
of the concept of potential for elite table tennis based on the experiences and perceptions 
of the players and trainers. The interview guide and topic list were pilot-tested on former 
naXional Tla]ers in Ƥeld hoGke] n! and FaskeXFall n!. -nXerZiews were audio-XaTed 
and shorX noXes aFouX Xhe Tla]erŭs Gareer Xime-line and sTeGiƤG GharaGXerisXiGs menXioned 
by the player or trainer were taken by the interviewer. Interviews lasted approximately one 
hour each and no other persons than the participant and the interviewer were present. All 
players were interviewed at a table tennis training centre and the trainers at their homes. 
*or one of Xhe Xrainer inXerZiews a Zideo Gall was used. % memFer GheGk was GonduGXed 
on a summar] of Xhe inXerZiew. %s Xhis sXud] was e\TloraXiZe in naXure daXa saXuraXion was 
not intended.
analysis
-nXerZiews were diKiXall] reGorded and XransGriFed ZerFaXim. SuFseUuenXl] Xhree daXa Go-
ders started independently with open coding. IF* coded both the players’ and trainers’ tran-
sGriTXs 4& onl] Xhe Tla]ersŭ XransGriTXs and S, onl] Xhe Xrainersŭ XransGriTXs. %fXer Xhe 
indeTendenX GodinK Gonsensus was reaGhed on Xhe Xhemes XhaX were deriZed from Xhe 
daXa. 'onseGuXiZel] a\ial GodinK was Garried ouX induGXiZe aTTroaGh in a Teer deFrieƤnK 
including three sessions. The authors and an expert trainer of the Netherlands Table Tennis 
%ssoGiaXion were inZolZed in Xhe ƤrsX session. The seGond session was GonduGXed F] Xhree 
moZemenX sGienXisXs wiXh no e\TerienGes in Xhe Ƥeld of XalenX deZeloTmenX in XaFle Xennis 
under guidance of two of the coders (IF* and PB*). The third session involved only the 
Goders. (urinK Xhe sessions Godes were relaXed Xo eaGh oXher F] disGussinK Xhe indiZidual 
manusGriTXs unXil a Ƥnal Treliminar] GonGeTX of ToXenXial for XaFle Xennis was esXaFlished 
durinK Xhe Xhird session 'orFin 
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results
Description of participant
%ll inGluded Tla]ers n! and Xrainers n! were male and of EuroTean desGenX. The mean 
aKe of Xhe Tla]ers and Xrainers was  ]ears S(  and  ]ears S(  resTeGXiZel]. %ll 
Tla]ers were ranked FeXween sX and Xh TosiXion on Xhe -TT* World RankinK aX a ToinX 
in Xime FeXween -. Two Tla]ers had alread] reXired for some ]ears from Xheir 
Trofessional inXernaXional XaFle Xennis Gareer whiGh lasXed almosX XwenX] ]ears. 3ne Tla]er 
started his international career eighteen years ago and still plays at world events. At the 
Xime of Xhe inXerZiew he was ranked FeXween Xhe sX and Xh TosiXion. The Xhree Xrainers 
inGluded in Xhis sXud] were liGensed had aX leasX  ]ears of e\TerienGe and were sXill aG-
tive as table tennis trainers.
the concept of potential
The coded fragments of all interviews were reduced to seven interrelated categories des-
cribing the perspectives of the elite players and trainers with regard to high potential for 
eliXe XaFle Xennis earl] e\Tosure deliFeraXe Tla] ƤX Xo XaFle Xennis learn fasX XakinK Xhe 
ne\X sXeT GonsXanX GomTeXiXion and reaGhinK Xhe XoT of Xhe world.
Early exposure
%ll Tla]ers desGriFed XhaX Xhe] were e\Tosed Xo sTorXs in Keneral and sTeGiƤGall] XaFle 
Xennis alread] aX an earl] aKe FeXween  and . This Ŭearl] e\Tosureŭ was imTliGiXl] ini-
tiated by their parents and/or other family members as playing table tennis was part of 
the ‘family culture’. Although the interviewed trainers were not involved with the players 
aX Xhis earl] aKe Xhe] reGoKni^ed Xhis earl] e\Tosure durinK Xhe deZeloTmenX of oXher 
players who reached elite or sub elite level.
Quote 1: 
‘My sisters played table tennis. My father trained them and I just tagged 
along.’ 
EsTeGiall] Xhe faXhers were e\TerienGed as role-models for Xhe ]ounK Fo]s FeGominK 
interested in sports. This was mentioned by both the players and trainers. Fathers were 
described as sport-minded and participated actively in table tennis as players and/or 
Xrainers. MoreoZer Xhe] ensured a sXimulaXinK enZironmenX F] for e\amTle TuXXinK uT 
challenges and purchasing a table tennis table to be able to play at home.
Quote 2: 
‘I think, especially my father was really into sports. He also played table tennis a little, 
not at a high level, but he liked sports. Soccer. He was also a goalkeeper in the soccer 
team when he was young and then he started getting some physical problems and 
switched to table tennis. In 1985, he bought a table tennis table.’ 
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Deliberate play
(urinK Xhe ƤrsX e\TloraXions in sTorX Xhe eliXe Tla]ers rememFered Xheir ŬdeliFeraXe 
Tla]ŭ whiGh is GharaGXeri^ed F] GonXinuous and GreaXiZe Tla] and Xhe enjo]menX felX du-
rinK non-TredeƤned e\erGises. The] inZenXed all kinds of Kames alone or XoKeXher wiXh 
their family and/or friends to challenge themselves. They felt an intense urge to move 
and play while encouraged by their success experiences and environment.
Quote 3: 
‘I tend to think.... You know, it started ... When I was about four years old. Or ... Not 
really play table tennis, but it started with a ball on a bat. And then ... My father 
made me, not crazy, but more like: ‘When I get home, I’m wondering if he can do it 
ten times.’ Then I started to practise. Then it was ‘hop’,... and then with the ball and 
bat climbing up the stairs and down the stairs. Just against the wall. Just without 
bouncing. How often can you do that? So I did all kinds of exercises. It was just great 
fun doing that.’ 
One player pointed out his sport-mindedness for all sports and how he integrated 
sports in his daily playing activities during childhood.
Quote 4: 
‘When Wimbledon was on television, well, I went outside with a boy next door, found 
two broomsticks... just on the street. There was a curb, the field and then we drew 
the service line, back line, two broomsticks and a rope. If a car came along, we quic-
kly put our broomsticks to the side. We played tennis there with a softball. He was a 
good tennis player. Usually ... I don’t remember if I ever lost, I can’t tell. But he played 
tennis in the selection, and then we replayed the whole Wimbledon tournament. We 
used to play tennis all afternoon. And when it was the cycling season, the boys in the 
neighbourhood and I went cycling like hundred laps or so. Just through the streets. 
You just got totally caught up.’ 
Deliberate play is mainly mentioned as an aspect in the early development by the play-
ers FuX GonXinued when TraGXisinK aX a GluF sXarXed   ]ears. The Xrainers reGoKni^ed 
Xhis as Xhe Tla]ers loZed Xo Ƥll all of Xheir sTare-Xime wiXh self-made Kames relaXed Xo 
XaFle Xennis. WiXh deliFeraXe Tla] Xhe Tla]ers and Xrainers FelieZed Xo sXarX deZeloTinK 
Xhe ƤrsX essenXial TrinGiTals for a susXainaFle sTorX deZeloTmenX. The Tla]inK is suKKe-
sXed Xo lead Xo moXor-learninK suGGess e\TerienGes self-efƤGaG] and GonseUuenXl] Xo 
a reinforcement to continue playing. The early skills developed seemed to distinguish 
Xhe eliXe Tla]ers from oXher Ghildren of Xheir aKe - ]ears wiXh resTeGX Xo Xheir Keneral 
coordination and ball control. Deliberate play accounted for many hours of practise in-
GludinK man] ZariaXions under differenX GirGumsXanGes FuX was X]TiGall] noX TerGeiZed 
as training by the elite players.
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Fit to table tennis
%lread] aX a ]ounK aKe   ]ears iX was Glear Xo Xhe eliXe Tla]ers and Xrainers XhaX Xhe 
eliXe Tla]ers ƤXXed Zer] well Xo XaFle Xennis. This ŬƤX Xo XaFle Xennisŭ was desGriFed F] 
Xheir KreaX TerformanGes GomTared Xo Teers Xheir driZe Xo e\Gel aX XaFle Xennis and Xhe 
concomitant willingness and ability to train. This latter was represented by an insatia-
ble hunger for training.
(urinK Xheir XraininK and GomTeXiXion Xhe] demonsXraXed sXronK aFiliX] wiXh reKard 
Xo GoordinaXion XiminK anXiGiTaXion Fall GonXrol and XeGhniGal asTeGXs sXrokes. -X was 
desGriFed F] one Tla]er as a sorX of naXural KifXedness he jusX did iX in Xhe riKhX wa] 
5uoXe G.
Quote 5a: 
‘He (12 years old) had a tremendously good sense of movement, coordination, com-
Tared to other Tla]ers, which - saw as a trainer. ,is moZements were ήuent, not 
truncated movements.’  
Quote 5b: 
‘He (9 years old) was very good at handling the ball. He could do anything I asked him 
to do. &acksTin, sidesTin, toTsTin, his abilities with the ball were infinite.ͱ 
Quote 5c: 
‘When you are young (6-8 years old) you don’t make so many thoughts about how 
to do it, but you just do it and that was my advantage that I... just did it and it was 
correct. It was the right way how to do it. This is important, I think, when you are 
young. To improve. To be talented and I think, this is talent. If you don’t think about 
it so much and do it in the right way.’ 
MoreoZer Xhe Tla]ers and Xrainers desGriFed Xhe imTorXanGe of Xhe aFiliX] Xo Ŭread Xhe 
game’ at a young age. This was explained by them as the capacity of knowing what 
Xhe Tla]er needs Xo do Xo win Xhe Kame Xhe aFiliX] Xo haZe a soluXion GreaXiZiX] and Xo 
foresee or anticipate on the tactics of their opponent. Also the ability to focus on the 
GomTeXiXion and Xo ma\imi^e GonGenXraXion for eaGh ToinX was aTToinXed as a main 
faGXor of ƤXXinK Xhe Xask.
Quote 6: 
‘He (12 years old) could read a game very well. It is also one of the characteristics of 
the game. When comparing him to other leading players, who worked hard, harder than 
he did, so to speak, but they were less capable to read the game. To see what needed to 
be done. He had a much better overview of a game ... Even at a young age.’ 
The hiKh TerformanGe aX a ]ounK aKe was noX onl] noXiGed F] Xhe Xrainers FuX was also 
reƥeGXed F] Xhe TerformanGe reGords. The eliXe Tla]ers Tla]ed GomTeXiXions aX a hiKher 
leZel Xhan mosX Teers of Xhe same aKe. *or e\amTle Xhe] Tla]ed in Xhe hiKhesX naXional 
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senior GomTeXiXion aX Xhe aKe of - ]ears. NeZerXheless none of Xhe eliXe Tla]ers 
or the trainers were fully convinced that they could have predicted future successes 
on world-Glass leZel as a senior Tla]er aX Xhis aKe. The eliXe Tla]ers aX XhaX aKe jusX 
TarXiGiTaXed in Xhose eZenXs XhaX Xhe] UualiƤed for. No ŬFiK Tlanŭ foGusinK on winninK a 
medallion aX for e\amTle Xhe 3l]mTiGs had Feen made aX XhaX ToinX in Xime. The] Glear-
l] needed furXher eduGaXion and KuidanGe on XeGhniGal XaGXiGal and menXal asTeGXs Xo 
reach the top of the world.
Learn fast
-n addiXion Xo ƤXXinK Xo XaFle Xennis Xhe eliXe Tla]ers and Xheir Xrainers idenXiƤed Xhe 
aFiliX] Xo Ŭlearn fasXŭ i.e. FeXXer Xhan aFoZe aZeraKe as a GruGial faGXor Xo deZeloT uT 
Xo world Glass leZel. This inGluded Xhe Tla]erŭs eaKerness Xo learn a FalanGe FeXween 
a Xask-orienXed and resulX-orienXed aTTroaGh self-reƥeGXion and Xhe aFiliX] Xo make 
essential improvements in their play.
Quote 7: 
‘…but it is my strong conviction that I have a talent for learning. I do not have a spe-
cific talent Jor table tennis.ͱ 
The eliXe Tla]ers onl] needed Frief insXruGXions and were aFle Xo seleGX Xhe sTeGiƤG 
information they needed for their personal improvement and integrated this quickly in 
their own play.
Quote 8a: 
‘He could accomplish a lot with only few instructions.’ 
Quote 8b:
‘I think I rapidly understood what the trainer told me and was also able to do it. Not 
just understanding, but also doing it in the correct way. I didn’t need a long time to 
improve these things.’ 
(urinK Xhe earl] deZeloTmenX Thase and TuFerX]   ]ears learninK was reKarded as 
an imTliGiX TroGess Xhe eliXe Tla]ers GonƤrmed Xhe] used unGonsGious learninK sXraXe-
Kies. (eliFeraXe Tla] as desGriFed aFoZe is one e\amTle of suGh a sXraXeK]. %FouX Xhe 
aKe of - XhouKhXs of whaX and how Xo imTroZe FeGame more e\TliGiX. 
Although both the elite players and trainers generally illustrated how fast learning 
was TresenXed F] Xhe eliXe Tla]ers durinK Xheir eduGaXion Xhe inXerZiews also reZealed 
XhaX Xrainers XraininK TarXners TarenXs oXher enZironmenXal faGXors and GoinGidenGe 
all Tla]ed a role in makinK fasX learninK TossiFle. WiXhouX Xhe riKhX TreGondiXions in a 
sTeGiƤG Thase Xhe learninK TroGess would TroFaFl] Fe disXurFed and dela]ed. EsTeGi-
ally being guided by a capable trainer is essential. It was believed that when incorrectly 
learned skills needed Xo Fe unlearned as a GonseUuenGe for e\amTle of Toor KuidanGe 
Xhis would haZe Feen aX Xhe e\Tense of Xhe deZeloTmenXŭs efƤGienG].
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Quote 9: 
‘…if you are educated by poor trainers during the early development phase, it will 
identified too late that you actually have potential. You know, to unlearn something 
is much harder than to learn something. That will play a role at that moment. Coin-
cidence plays a role in that. Did you happen to be in the right place, that a trainer 
guides you what is best for you, and so on.’
Taking the next step
8he ePiXe TPa]ers aPP [enX XhrSuKh a siQiPar s]sXeQ SJ diJJerenX TPa]inK PeZePs. 8he] ƤrsX 
started at a local club and competed in regional competitions and tournaments. As per-
JSrQanGe resuPXs iQTrSZed Xhe] TrSQSXed XS naXiSnaP eZenXs inXernaXiSnaP PeZeP and 
ƤnaPP] reaGhed Xhe XST  in Xhe -nXernaXiSnaP 8aFPe 8ennis *ederaXiSnŭs WSrPd 6anOinK. 
Such a pathway included many stages at which ‘taking the next step’ was necessary. 
8aOinK Xhe ne\X sXeT shSuPd nSX SnP] Fe reKarded in Xhis GSnXe\X as a GSnseUuenGe SJ 
but also as a requirement for development. 
Taking the next step at some points in the development meant that the elite players 
needed XS Fe read] XS GSQTeXe aX a hiKher PeZeP. %X anSXher sXaKe Xhe] needed XS QaOe 
sTeGiƤG GhSiGes XS GreaXe Xhe riKhX GSndiXiSns XS esXaFPish iQTrSZeQenX. MSreSZer 
whether the elite players were able in to take the next step was not only a consequence 
of the player’s capabilities or choices. It was also considered to be dependent on their 
enZirSnQenX esTeGiaPP] Sn FeinK sePeGXed and Kuided F] Xhe ŬriKhXŭ Xrainer and FeinK 
sePeGXed JSr sTeGiƤG XeaQs and XSurnaQenXs XS KeX Xhe STTSrXuniX] XS JuPP] deZePST 
Xheir TSXenXiaP. WiXh Xhis TarenXaP suTTSrX and Xheir ƤnanGiaP resSurGes shSuPd nSX Fe 
XriZiaPi^ed as inƥuenGes Sn Xhe aFiPiX] XS XaOe Xhe ne\X sXeT.
8he enSrQSus driZe JSr XaFPe Xennis Xhe e\XreQe QSXiZaXiSn XS iQTrSZe Xheir TPa] Ter-
fectionism and the will to win have been put forward by the players and trainers as 
important fundaments for the elite players to push boundaries and stepping out of their 
comfort zone.
Quote 10a: 
‘Just the challenge to improve yourself and become a better player.’ 
Quote 10b:
‘This is the base of the sportsman. To be... That you want to win.’ 
%s Xhe] JePX resTSnsiFPe JSr Xheir S[n deZePSTQenX and TerJSrQanGe Xhe ePiXe TPa]ers 
used sePJ-reƥeGXiSn iQTPiGiXP] Sr e\TPiGiXP] XS KeX insiKhX inXS Xheir TersSnaP sXrenKXhs 
and [eaOnesses. SuFseUuenXP] Xhe] [ere aFPe XS seX aTTrSTriaXe and aGhieZaFPe KSaPs 
for which they knew exactly what was necessary to reach them. Setting goals was 
often done in cooperation with their trainers. During practice the elite players got out 
of their comfort zone and were strikingly capable in selecting those things they consi-
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dered relevant for making improvements. As improvement took more and more when 
Xhe Tla]inK leZel inGreased a siKniƤGanX aTTeal was made on Xhe TerseZeranGe ZoliXion 
and menXal XouKhness of Xhe eliXe Tla]ers from Xhe aKe of -.
%ddiXionall] FeGominK a worldŭs XoT -Tla]er was Gonsidered Xo reUuire full dediGaXion 
and commitment to table tennis by both the elite players and the trainers. The elite 
Tla]ers illusXraXed Xhis F] summinK uT seZeral GhoiGes Xhe] made durinK Xheir Gareers 
UuiXXinK oXher sTorXs aGXiZiXies   ]ears XransferrinK Xo oXher GluFs for XraininK and
or GomTeXiXions ofXen aX a GonsideraFle disXanGe from Xheir homeXowns neKleGXinK 
and UuiXXinK sGhooleduGaXion - ]ears moZinK in Xheir homeland - ]ears 
GhanKinK lifesX]le nuXriXion and work-resX raXio " ]ears keeTinK uT Th]siGal Xrai-
ninK " ]ears and emiKraXinK Xo anoXher GounXr] " ]ears. EnZironmenXal inƥuen-
ces (e.g. parental and trainer support) in making choices successfully differed between 
the elite players and changed over time in the players.
Quote 11: 
‘I just always wanted to play table tennis, so ... Yeah, where can you do it better? I 
always played close to my homeland, because that was my home. There I had a de-
corated room. In Germany I had a room that I deliberately did not furnish, it was just 
... a mattress on the ήoor. -t had a bed and a kitchen, but - neZer made an eJJort to do 
it up. Deliberately. That was not my home. That was my table tennis.’
Constant competition
All interviews in this study showed that the elite players were in a sort of ‘constant 
GomTeXiXionŭ durinK Xheir deZeloTmenX inXo a World RankinK XoT- Tla]er. The] mosXl] 
searched for competitions while aspiring and enjoying the constant challenge. Due to 
Xhis GonsXanX GomTeXiXion Xhe Tla]ers felX Xhe urKe Xo imTroZe XhemselZes and Xhe need 
to bring everything into play to connect with the better or the best players. Both the elite 
players and the trainers emphasized that it was crucial to play against the better and 
Ƥnall] Xhe FesX Tla]ers Xo reaGh Xhe hiKhesX leZel in XaFle Xennis.
Quote 12: 
‘The environment is important. When it comes to table tennis, this means the competi-
tions and/or training-partners. Without good sparring partners a player cannot achieve 
what it is he wants to achieve. This is already important from an early age.’ 
When Xhe eliXe Tla]ers enXered Xhe inXernaXional leZel Xhe] sXarXed GomTarinK Xhem-
selves to the top of the world and consequently got a fair representation of their own 
position. They tried to analyse their opponents to learn to beat them and learn how they 
could improve their own play by integrating the strengths of the opponents. Both were 
pointed out to be necessary to succeed at the world’s highest level.
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Quote 13:
‘Even when I joined the national team and we sometimes had training camps here. 
It was such a big honour to practise with world class players. I thought it was great. 
It felt fantastic practising with them. Even though they played much better at that 
time. I also really enjoyed competing with the best players, just to get the feeling 
of how good they are. Even though I lost quite easily. But I was still happy to play 
against them. Of course, I tried to learn from the best players. Especially when I 
played against them, I could feel what it was they did better than me and then I 
translated it to how I played or altered something in my playing and... It was very 
important, I think. I took the best things from each player and tried to integrate this 
in my playing.’ 
Reaching the top of the world
Then naXurall] Xo ŬreaGh Xhe XoT of Xhe worldŭ and enXer Xhe XoT  of Xhe -TT*ŭs World 
RankinK winninK aX world-Glass eZenXs is essenXial. &oXh Xhe eliXe Tla]ers and Xrainers 
pointed out that it is important to be able to peak at such events and maintain this 
high-level performance during the entire length of the tournament. Their level of perfor-
mance depended on the weakest link at that moment in time. The players and trainers 
inXerZiewed desGriFed differenX kinds of reasons for a deGrease in TerformanGe noX 
aFle Xo handle Xhe Th]siGal menXal or emoXional sXress or Xhe soGial Tressure. EmoXi-
onal sXaFiliX] resilienGe TerseZeranGe Xhe aFiliX] Xo ŬliZe in Xhe momenXŭ and self-GonƤ-
dence were considered to be key factors for success.
Quote 14a: 
‘I just played and even when I was younger and we drove to some tournament with 
my peers; they lost two nights’ sleep over the competition and once in the car I sim-
ply asked: ‘Where are we going?’’ 
Quote 14b: 
‘He was able to totally concentrate on the next game during a competition. He just forgot 
eZer]thinK else. 1oreoZer, when the comTetition was finished, he was done.ͱ 
When ThilosoThi^inK aFouX how Xo FeGome Xhe worldŭs numFer  Xhe Tla]ers and 
Xrainers inXroduGed a sorX of Ŭ\-faGXorŭ someXhinK XhaX disXinKuishes a Tla]er from Xhe 
others. This factor was described as a component of the player’s capability in perfor-
minK XaFle Xennis. -X was UuiXe hard Xo Ƥnd Xhe riKhX words Xo deƤne Xhis faGXor. NeZer- 
Xheless iX FeGame Glear XhaX iX imTlied Xhe aFiliX] Xo e\Gel in KaXherinK all informaXion 
Xo Ŭread Xheir oTTonenXŭs Kameŭ in a relaXiZel] shorX Xime in GreaXiZe soluXions durinK 
the rallies and in the anticipation of the opponent’s returns. It seems like they foresee 
everything that will happen during a rally and bend things the way they suit them.
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Quote 15a: 
‘At the highest level a player needs something unique. Well, if you’ve scored a ball 
that you think ‘Well I got it,’ but they return that ball then. They knew how to deal with 
that. Yes, and that is not something that can be trained. It’s just there.’ 
Quote 15b: 
‘He has, I think, both. Really that ‘the golden touch’ and mental stability. But simply, 
really a different type of player. Just intuitive. Just a gift of Our Lord.’ 
Discussion
The in-depth interviews from this study revealed that ‘high potential’ for elite table tennis 
Gan onl] Fe desGriFed wiXh referenGe Xo Xhe Xhree elemenXs Xhe Tla]er Xhe Xask of XaFle 
tennis and the environment. This is in connection with the ecological-dynamic approach 
*iK.  in whiGh moXor deZeloTmenX is suKKesXed Xo resulX from an inXeraGXion FeXween 
Xhe indiZidual Xask and enZironmenX Newell  Shumwa]-'ook 
 WoollaGoXX .
Figure 1. 1oZement emerKes from an interaction bet[een the indiZidual, the task and the enZironment 
(7hum[a]-Cook 
 ;oollacott, )
MoreoZer Fased on our sXud] we TroTose XhaX ŬdeZeloTmenXŭ should Fe inserXed as a 
fourth time-related element as the other elements continuously change over time. Proba-
Fl] Xhis is in aGGordanGe wiXh Xhe model suKKesXed F] Elferink-Gemser 
 VissGher  
whiGh inGludes Xhe Terson-relaXed Xask-relaXed and enZironmenXal GharaGXerisXiGs and an 
arrow representing the development of sports performance over time. The text fragments 
of both the elite players and the trainers in this study illustrated that a player cannot be 
seen as an entity on his or her own account during the development from a novice to an 
expert table tennis player as he/she continuously interacts with a dynamic environment. 
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%lso Xhe demands of Xhe Xask of XaFle Xennis GhanKe in Xhe fullness of Xime as Tla]ers 
deZeloT Xo hiKher GomTeXiXion leZels. -X seems XhaX Xhe XrianKle Xhe Tla]er Xhe Xask and Xhe 
enZironmenX TerfeGXl] ƤXXed Xo eaGh oXher Xo GreaXe GruGial oTTorXuniXies durinK all Thases 
in deZeloTmenX of Xhe eliXe Tla]ers *iK. .
Ş
 
Figure 2. A model for the deZelopment of hiKh performance in table tennis pla]ers                                 
(T!task, 4!pla]er, )!enZironment)
*rom Xhis TersTeGXiZe of hiKh ToXenXial disXinKuishinK FeXween Xhe naXural aFiliXies GaKnɰ 
 of a ]ounK XaFle Xennis Tla]er and skills XhaX were learned F] XraininK is difƤGulX. This 
was reƥeGXed F] Xhe UuoXes of Xhe eliXe Tla]ers and Xrainers in whiGh deZeloTmenX was of-
Xen desGriFed in iXs GonXe\X. -n GoherenGe %Gkermann  emThasi^ed XhaX FoXh naXure 
and nurture determinants along with their interactions will explain elite performance. Addi-
Xionall] as menXioned in Xhe inXroduGXion hiKh ToXenXial is suKKesXed Xo Fe a mulXidimen-
sional Thenomenon Elferink-Gemser eX al. . The differenX asTeGXs of ŬhiKh ToXenXialŭ 
in a Tla]er reTorXed F] Xhe eliXe Tla]ers and Xrainers in Xhis sXud] GonƤrm Xhis ToinX of Ziew 
which makes the concept of ‘high potential’ even more complex. 
Since this study was explorative in nature only a preliminary concept of ‘high potential’ 
in XaFle Xennis is TresenXed. NeZerXheless Xhe seZen GaXeKories deriZed from Xhe Godes 
were reKarded as meaninKful Xhemes whiGh demonsXraXed noXeworXh] asTeGXs of Xhe eliXe 
players’ histories for everyone interested in talent development. Although there seems to 
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high potentiaL in taBLe tennis
Fe some GhronoloKiGal relaXion FeXween Xhe GaXeKories from earl] e\Tosure Xo reaGhinK 
Xhe XoT of Xhe world seekinK a relaXion here was noX sTeGiƤGall] inXended. (eliFeraXe Tla] 
for example can be something that a player likes and does during a great part of his career. 
MoreoZer XakinK Xhe ne\X sXeT sXarXs aX a ]ounK aKe and GonXinues Xo Xhe end. % FeXXer mo-
del of the concept of ‘high potential’ from the elite players’ and trainers’ perspectives can 
be proposed if data saturation is reached in a larger sample.
%ll inXerZiews showed XhaX Xhe eliXe Tla]ers TresenXed a suGGessful GomFinaXion of Th]siGal 
TerGeTXuo-moXor XeGhniGal XaGXiGal menXal emoXional self-reKulaXiZe and learninK aFiliXies 
in a sXimulaXinK and adeUuaXe GonXe\X ƤXXed Xo Xhe needs aX XhaX momenX in Xime. These 
ƤndinKs miKhX GreaXe a foundaXion for sTeGiƤG mulXidimensional XesX insXrumenXs for Xa-
lenX deZeloTmenX. =eX iX is imTorXanX XhaX iX is realised XhaX Xhe TaXhwa]s Xo suGGess are 
indiZidual 4hilliTs (aZids Renshaw 
 4orXus . The] deTend on Xhe Tla]erŭs aFiliXies 
KrowXh maXuraXion 4earson NauKhXon 
 Torode  and learninK and Xhe oTTorXuni-
ties (made) available in the environment over time. 
 The weakest link in a player or the context during development is considered to deter-
mine Xhe Ƥnal leZel of TerformanGe. NeZerXheless idenXif]inK someXhinK as Xhe weakesX 
link is difƤGulX someXimes. *or e\amTle GonsXanX GomTeXiXion was suKKesXed Xo Fe hiKhl] 
imTorXanX Xo GonneGX Xo Xhe hiKhesX leZel. Two of Xhe Xhree Tla]ers did noX Ƥnd Xhis in Xheir 
homeland and liXerall] needed Xo Gross Forders. %fXer Xhe] manaKed Xo do XhaX Xheir naXiZe 
country with a low level of competition became a ‘land of opportunities’ as they were al-
ways selected to play international tournaments. Playing at the highest level made it possi-
ble to compete at the highest level. 
-X needs Xo Fe aGknowledKed XhaX Xhis sXud] was GonduGXed in wesXern EuroTe. %lXhouKh 
a UualiXaXiZe aTTroaGh is noX inXended Xo Keneralise resulX FuX Xo TresenX Xhe riGhness of 
ƤndinKs wiXh resTeGX Xo a GerXain Thenomenon Xhe GonXe\X of Xhis sXud] inƥuenGes Xhe 
ƤndinKs. 3Xher main Xhemes miKhX Fe deriZed from daXa GolleGXed in oXher TarXs of EuroTe 
or GonXinenXs. *urXhermore as Xhis sXud] was inXended as an iniXial e\TloraXion daXa sa-
XuraXion was noX reaGhed. %ddiXional inXerZiews wiXh female Tla]ers and Xheir Xrainers for 
e\amTle Gould enriGh Xhe daXa as new Godes Gan TossiFl] Fe idenXiƤed. 
-n GonGlusion Xhe aim of Xhis sXud] was Xo e\Tlore ŬhiKh ToXenXialŭ in XaFle Xennis as Ter-
ceived by three couples of elite players and their trainers. The qualitative approach led to 
the insight that the concept of ‘high potential’ can only be fully understood in the triangle 
of Xhe Tla]er Xhe Xask and Xhe enZironmenX and a fourXh elemenX Xhe d]namiGal GhanKes 
over time. The multidimensional aspects derived from the interviews with the elite players 
and their trainers give direction to further studies focusing on the concept ‘high potential’ 
and wa]s of assessinK or moniXorinK Xhis in ]ounK XaFle Xennis Tla]ers Elferink eX al.  
*aFer eX al. .
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Chapter 10
Determining high potential
The main aim of this thesis was to gain insight into the concept of high potential for elite 
performance in table tennis by searching and assessing personal talent determinants in 
]ouXh Tla]ers - ]ears. The resulXs of Xhe sXudies inGluded in Xhis Xhesis shine new liKhXs 
on Xhe ƤndinK of hiKh ToXenXial in XaFle Xennis Tla]ers. We found XhaX iX is TossiFle Xo assess 
TerGeTXuo-moXor skills in ]ouXh XaFle Xennis Tla]ers Ɲ  ]ears in a reTroduGiFle wa] and 
that these scores have added value in the prediction of future table tennis performance. 
Additionally the systematic review and qualitative study showed that also determinants 
of other domains than the perceptuo-motor domain should be taken into account. Accor-
dinKl] Xhe ƤrsX seGXion of Xhe Keneral disGussion foGuses on Xhe eZaluaXion of Xhe NeXher-
lands Table Tennis Association’s (NTTA) perceptuo-motor skills assessment as a part of 
a talent development programme for table tennis. The second part attempts to provide a 
more sTeGiƤG GonGeTX of hiKh ToXenXial in XaFle Xennis from a mulXidimensional TersTeG-
XiZe usinK GaKnɰŭs (ifferenXiaXed Model for GifXedness and TalenX .  as fundamenX 
*iKure . (ireGXions for fuXure researGh are TresenXed in Xhe Xhird TarX. *inall] Xhis GhaTXer 
closes with the conclusive remarks. 
the value of a perceptuo-motor skills assessment
Practical implementation  
%s ToinXed ouX in Xhe inXroduGXion XaFle Xennis assoGiaXions Xr] Xo seleGX hiKh ToXenXial 
]ouXh Tla]ers alread] aX an earl] aKe Ɲ  ]ears 0imooGhi . ,oweZer Xrainers or 
scouts estimate a youth player’s full potential using observations of current performance 
and TerformanGe ouXGomes. %X suGh a ]ounK aKe seleGXions Fased on XaFle Xennis Terfor-
manGe alone are inƥuenGed Xo a larKe e\XenX F] indiZidual differenGes in KrowXh maXuraXi-
on deZeloTmenX and learninK GurZes XraininK e\TerienGes GomTeXiXion TarXiGiTaXion and 
environmental factors. These factors can create temporary advantages or disadvantages 
aX Xhese ]ounK aKes FuX TroFaFl] do noX reƥeGX a ]ouXh Tla]erŭs full ToXenXial whiGh hin-
ders Xhe inXerTreXaXion of Xhe oFserZaXional ƤndinKs &rouwers (e &ossGher 
 SoXiriadou 
 Malina eX al.  Reid 'resTo SanXilli Mile] 
 (immoGk  'oelho E SilZa eX 
al. . 
The evaluation of the measurement properties of the Dutch perceptuo-motor skills assess-
ment has presented good prospect for this assessment to be included in a talent deve-
loTmenX TroKramme GhaTXer  Xo . The TerGeTXuo-moXor skills assessmenX Gan Fe of 
Zalue for Xhe esXimaXion of ToXenXial reKardinK Xhe TerGeTXuo-moXor domain esTeGiall] in 
]ouXh Tla]ers Ɲ  ]ears wiXh differenGes in UuanXiX] and UualiX] reKardinK Xheir XraininK 
and competition experience in table tennis. The outcomes of the assessment can support 
Xhe deGision of Xrainers or GoaGhes Xo seleGX a Tla]er for a sTeGiƤG XraininK TroKramme. 
'urrenXl] Xhe (uXGh TerGeTXuo-moXor skills assessmenX is used aX Xhe naXional and reKio-
nal XalenX da]s of Xhe NeXherlands TaFle Tennis %ssoGiaXion. %lXhouKh Xhe oFserZaXional 
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sXud] - in GhaTXer  reZealed XhaX Xhe assessmenX has TrediGXiZe Zalue for Xhe 
XaFle Xennis TerformanGe of Xhe ]ouXh Tla]ers assessed aX Xhe naXional XalenX da] Xhe re-
sulXs of GhaTXer  indiGaXe XhaX Xhe TrediGXiZe Zalue is eZen FeXXer for Xhe ]ouXh Tla]ers of 
Xhe reKional XalenX da]. NeZerXheless Xhis assumTXion should Fe Xaken wiXh GauXion as Xhe 
assessments and the time periods were not identical. 
It is important to mention that until now the assessment has only been used to measure 
Xhe Tla]erŭs TerGeTXuo-moXor skills onGe aX a ]ounK aKe. We e\TeGX XhaX for Xhe esXimaXion 
of a Tla]erŭs ToXenXial miKhX FeneƤX from reTeaXed measures oZer Xime as Xhis is suKKesXed 
Xo KiZe a FeXXer indiGaXion of a Tla]erŭs deZeloTmenX and learninK GurZe %Gkerman  
EriGsson /ramTe TesGh-Rɼmer  GaKnɰ  ,uijKen Elferink-Gemser 4osX 
 Vis-
sGher . *rom our sXudies and Ƥeld e\TerienGes we Gan GonGlude XhaX Xhe XesX iXems 
are useful for Tla]ers wiXhin Xhe aKe ranKe from  Xo  or  ]ears. NeZerXheless fuXure 
studies must reveal whether all test items are also valid for using them in younger and older 
youth players to monitor their potential for the perceptuo-motor domain. Only the test items 
insensitive to bottom or ceiling effects in the test scores and with the ability to discriminate 
and predict will be of value.    
-n addiXion sinGe Xhe deXerminaXion of a ]ouXh Tla]erŭs ToXenXial is aGknowledKed Xo Fe mul-
Xidimensional Elferink-Gemser JordeX 'oelho E SilZa 
 VissGher  Xhe assessmenX 
should Fe GomTleXed wiXh oXher GriXeria for seleGXion e.K. moXiZaXion XrainaFiliX] learninK 
ability and game-understanding as described in more depth in the following sections of 
Xhis GhaTXer %Gkerman  &lomUZisX eX al.  GilleX eX al.   GaKnɰ .
Validity considerations
The resulXs of our ZalidiX] sXudies GorresTond wiXh Xhe ƤndinKs of oXher sXudies foGusinK on 
Xhe TrediGXiZe Zalue of underl]inK naXural aFiliXies for Xheir sTorX of inXeresX EllioXX %Gkland 
&lanksF] 
 &loomƤeld  4anjan SaraFon 
 *iliTʐiʐ  4ion eX al.  VandorTe 
eX al. . EllioX eX al.  and 4anjan eX al.  FoXh used oFserZaXional desiKns 
Xo TrediGX Xennis TerformanGe from anXhroTomeXriG Th]sioloKiGal and TerGeTXuo-moXor in-
diGaXors. 'omTaraFle Xo our resulXs TerGeTXuo-moXor XesX iXems were Gonsidered Xhe FesX 
TrediGXors for TerformanGe. ,oweZer Xhe TrediGXiZe Zalue in Xhese sXudies was difƤGulX Xo 
deXermine. EllioX eX al.  inGluded onl] KrouT GomTarisons reKardinK Tla]inK leZel aX 
differenX aKe KrouTs   and  ]ears. No TrediGXion models were TresenXed for fuXure 
TerformanGe. MoreoZer Xhe aGGuraGies of 4anjan eX al.ŭs models  for Xhe GomTeXiXion 
TerformanGe aX Xhe aKe GaXeKor] - and afXer  Fased on FoXh Xhe assessmenX under 
Xhe aKe of  and - ]ears resTeGXiZel] were Toor wiXh hiKh errors. 
VandorTe eX al.  inGluded ]ounK K]mnasXs - ]ears in whiGh Xhe ToXenXial Xo Fe-
come an elite gymnast was also considered to depend on perceptuo-motor skills. This 
sXud] showed XhaX non-sTorX sTeGiƤG TerGeTXuo-moXor XesXs were siKniƤGanX TrediGXors for 
TerformanGe resulXs in ]ounK eliXe K]mnasXs e\TlaininK more Xhan 	 of Xhe GomTeXiXion 
ouXGome Xwo ]ears laXer. -n Xhis sXud] Xhe Ŭ/ɼrTerkoordinaXions TesX fʀr /inderŭ was used 
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to measure the perceptuo-motor skills. The test items of this test battery appeal to a great 
e\XenX on a Ghildŭs aFiliX] Xo mainXain FalanGe in d]namiG siXuaXions whiGh is in line wiXh 
Xhe sTeGiƤG demands of K]mnasXiGs. MoreoZer Xhe sXud] of 4ion eX al.  reZealed XhaX 
non-sTorX sTeGiƤG XesXs assessinK TerGeTXuo-moXor skills disGriminaXed FeXween eliXe and 
suF eliXe adolesGenX Zolle]Fall Tla]ers T .. The auXhors GonGlude XhaX Zolle]Fall as a 
skill-Fased sTorX reUuires a well-deZeloTed TerGeTXuo-moXor skills leZel 4ion eX al. . 
'onseUuenXl] iX is suKKesXed XhaX TerGeTXuo-moXor skills indeed Tla] an imTorXanX role 
in the development of young player’s performance level in sports consisting of complex 
perceptuo-motor tasks. Testing underlying natural abilities of the perceptuo-motor domain 
ƤXXinK a TarXiGular sTorX seems aTTroTriaXe. =eX alXhouKh we know XhaX Xhese assessmenXs 
are some indiGaXor for fuXure TerformanGe we are sXill unaware of Xhe e\aGX naXure of Xhe-
se natural abilities or gifts. Do these assessment really assess natural abilities by using 
unXrained TerGeTXuo-moXor Xasks GaKnɰ # 3r Gould iX Fe Xhe aFiliX] Xo learn new and 
more GomTle\ skills di 'aKno eX al.  or some oXher underl]inK KeneriG GaTaGiX]# Ne-
ZerXheless iX seems XhaX Xhe assessmenX of TerGeTXuo-moXor skills Gan Fe of added Zalue 
in estimating a youth player’s potential for a certain sport.  
high potential in table tennis
gagné’s Differentiated model for giftedness and talent 
GaKnɰŭs (ifferenXiaXed Model for GifXedness and TalenX . 'haTXer  *iKure  was inXro-
duGed in 'haTXer  of Xhis Xhesis. GaKnɰŭs model TresenXs Xhe XalenX deZeloTmenX TroGess 
as Xhe XransformaXion of ouXsXandinK naXural aFiliXies i.e. KifXs inXo ouXsXandinK s]sXemaXi-
Gall] deZeloTed skills whiGh deƤne e\TerXise i.e. XalenX in a TarXiGular Ƥeld GaKnɰ . 
It is important to emphasize that this model differentiates between untrained and sponta-
neously expressed natural abilities (gifts) and the outstanding mastery of systematically 
deZeloTed skills XalenX. 'onseUuenXl] Xhe deƤniXion of XalenX used in Xhis model does 
noX refer Xo someone wiXh an e\GeTXional naXural aTXiXude FuX is onl] used for e\TerXs 
XhaX FelonK Xo Xhe XoT  TerGenX of Xheir Teers who haZe Feen aGXiZe in XhaX GerXain Ƥeld. 
MoreoZer Xhe model inGludes inXraTersonal and enZironmenXal GaXal]sXs whiGh deƤne Xhe 
faGXors wiXhin a Tla]er  Terson and Xhe enZironmenX resTeGXiZel] XhaX faGiliXaXe or hinder 
Xhe deZeloTmenXal TroGess and GhanGe. GaKnɰŭs model for XalenX deZeloTmenX TroZides a 
fundamenX Xo Fuild uT a more sTeGiƤG GonGeTX of hiKh ToXenXial in XaFle Xennis.
adaption of gagne’s model to talent development in table tennis
The ƤndinKs of Xhe sXudies in Xhis Xhesis are useful Xo Ƥll GaKnɰŭs model for Xhe XalenX deZe-
loTmenX TroGess in XaFle Xennis. 'onseUuenXl] an adaTXaXion Xo Xhe model is made Fased 
on this thesis’ results in which the content of the ‘boxes’ that present the model’s com-
TonenXs naXural aFiliXies KifXs GomTeXenGies XalenXs inXraTersonal and enZironmenXal 
GaXal]sXs GhanGe deZeloTmenX TroGess GonXain Xhose elemenXs Gonsidered imTorXanX for 
XaFle Xennis *iKure . The differenX GomTonenXs are desGriFed in more deXail in Xhe follo-
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winK TaraKraThs. &efore readinK Xhe modelŭs deXails iX is imTorXanX Xo e\Tlain Xhe use of 
the concept ‘personal talent determinants’ in this thesis. The natural abilities (gifts) and the 
inXraTersonal GaXal]sXs in GaKnɰŭs model XoKeXher are Gonsidered as Xhe Tersonal XalenX 
deXerminanXs whiGh are Gonsidered Xo reƥeGX a ]ouXh Tla]erŭs ToXenXial Xo reaGh Xhe worldŭs 
highest level.
talent in table tennis
The description of the component ‘competencies or talent’ for elite table tennis is based on 
GhaTXer ŭs UualiXaXiZe sXud] and addiXional ƤndinKs in liXeraXure. EliXe Tla]ers need ouXsXan-
dinK Fall XeGhniGal and XaGXiGal skills *aFer 3osXerZeld 
 Nijhuis-Van der Sanden  
German TaFle Tennis %ssoGiaXion  ,orsGh  MuniZrana 4eXrinoZiʊ 
 /ondriʐ 
a MuniZrana *urjan-Mandiʊ 
 /ondriʐ F RodriKues ViGkers 
 Williams . 
Any imperfection in these skills will weaken the player and his/her potential to reach and/
or mainXain aX Xhe eliXe leZel. SXill a disXinGXiZe skill XhaX Xrul] makes a Tla]er uniUue i.e. 
the ‘x-factor’) might compensate for imperfections even at the highest level. Besides these 
skills Tla]ers musX haZe e\GellenX GonGenXraXion sXraXeK] and anXiGiTaXion skills Xo Fe aFle 
Xo make UuiGk adaTXaXion Xo Xhe GonXinuousl] GhanKinK GondiXions e.K. Fall ƥiKhX and Fall 
roXaXion and oTTonenXŭs XaGXiGs durinK Xhe Kame %k 
 /oɮak  %kTinar (eZrilme^ 

 /ira^Gi  &ooXsma *ernande^ MoriGe 
 MonXaKne  SɯZe Saur] Theureau 

 (urand . MoreoZer self-GonƤdenGe and well-deZeloTed menXal skills will helT Xhe 
player to actually ‘live in the moment’ and deal with the emotional stress during and bet-
ween maXGhes 'hu 'hen 'hen ,uanK 
 ,unK  0iu >hou Ji 
 WaXson  0oTe^ 

 SanXeliGes  RaaF MasXers 
 Ma\well . *inall] as XaFle Xennis has deZeloTed 
inXo fasX TaGed e\TlosiZe sTorX Xhe deTendenGe on Th]siGal aFiliXies is GonsideraFle 0ees 
. 4la]ers deTend on Xheir anaeroFiG s]sXem durinK Xhe hiKh-inXensiX] FouXs and use 
Xheir aeroFiG GaTaGiX] Xo reGoZer FeXween Xhe rallies /ondriʐ >aKaXXo Sekuliʊ . 
This summar] of GomTeXenGies of eliXe XaFle Xennis Gan helT Xo Ƥnd Xhe sTeGiƤG underl]inK 
Tersonal XalenX deXerminanXs XhaX Gan Fe used for XalenX idenXiƤGaXion and also Xo imTroZe 
Xhe moniXorinK of Xhe XalenX deZeloTmenX TroGess. NeZerXheless Xhis is GomTliGaXed F] 
mulXiTle faGXors. *irsX iX is difƤGulX Xo make a direGX GonneGXion FeXween Xhe GomTeXenGies 
XalenX and relaXed naXural aFiliXies and Ƥnd wa]s Xo assess Xhese in ]ouXh Tla]ers aX a 
GerXain deZeloTmenXal sXaKe. SeGond Xhe aKe of world leZel eliXe Tla]ers Zar] from  uT 
Xo  ]ears and iX is unknown aX whiGh aKe a Tla]er should reaGh a GerXain leZel Xo ensure 
suGGess aX Xhe hiKhesX leZel. Third as XaFle Xennis eZoluXes oZer Xime Xhe GomTeXenGies Xo 
reaGh and mainXain aX Xhe eliXe leZel are suFjeGX Xo GhanKe. TalenX idenXiƤGaXion and deZe-
lopment will only have success when trainers and coached have an adequate vision about 
the sport’s evolution. This evolution includes changes in techniques and tactics (playing 
sX]les Th]siGal demands maXerials Kame rules and reKulaXions and ToliGies.     
natural abilities
The naXural aFiliXies or KifXs as desGriFed F] GaKnɰ  GonneGX Xo Xhe GaXeKories ŬƤX Xo 
XaFle Xennisŭ and ŬlearninK fasXŭ TroTosed in GhaTXer . %GGordinK Xo Xhe TroƤle of eliXe Tla]-
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ers and Xhe inXerZiews wiXh Xhe eliXe Tla]ers and Xheir Xrainers e\Xremel] KifXed ]ouXh XaFle 
tennis players should stand out from the crowd by showing an exceptional handling of the 
Fall under Zar]inK GondiXions e\GellenX Kross moXor funGXions e.K. sTeed and aKiliX] and 
fasX learninK. EsTeGiall] Xhe laXXer one is suKKesXed Xo reƥeGX Xhe Tla]erŭs leZel of KifXedness 
or ToXenXial %Gkerman  EriGsson /ramTe TesGh-Rɼmer  GaKnɰ . =ouXh 
Tla]ers wiXh ƤXXinK naXural aFiliXies for XaFle Xennis are aFle Xo make essenXial imTroZe-
ments in their play. Probably these players implicitly or explicitly know what they are able to 
do whaX Xhe] need and Gan imTroZe whiGh informaXion Xhe] need Xo seleGX and how Xhe] 
FeneƤX from Xhis in Xheir maXGhes. The resulXs from GhaTXer  and  indeed suTTorX Xhe 
hypothesis that youth players with better perceptuo-motor skills tend to outperform players 
wiXh lower resulXs in fuXure. 'onseUuenXl] Xhese skills seem Xo Fe GorreGXl] suKKesXed as 
natural abilities for elite performance in table tennis. 
Figure 1. Adaption of +aKnɯŭs 1odel for +iftedness and Talent for e\cellence in table tennis  
 
&esides Xhe TerGeTXuo-moXor skills Kame-inXelliKenGe Ŭread Xhe Kameŭ GreaXiZiX] Tro-
Flem-solZinK anXiGiTaXion and Xhe aFiliX] Xo Xrain were FrouKhX on Xhe XaFle F] Xhe eliXe Tla]-
ers and their trainers as essential natural abilities for elite table tennis. From the systematic 
reZiew in GhaTXer  iX has Feen shown XhaX Xhere is limiXed eZidenGe XhaX Xhe more GomTle\ 
NATURAL	  ABILITIES	  
TABLE	  TENNIS
‘Fit	  to	  table	  tennis’
Game-­‐intelligence	  ‘reading	  the	  game’
Creativity
Problem-­‐solving
Anticipation	  
Ability	  to	  train
Perceptuo-­‐motor	  skills	  covering	  
ball	  control	  &	  gross	  motor	  functions
(e.g.	  eye	  hand	  coordination,	  arm	  speed,	  ball	  
skills,	  aiming,	  agility)
Learning	  fast	  
The	  ability	  to	  make	  essential	  
improvements	  in	  their	  play.	  
COMPETENCIES	  
ELITE	  TABLE	  TENNIS
‘Reaching	  the	  top	  of	  the	  world’
Ball	  skills	  
(dealing	  with	  a	  large	  variety	  of	  ball	  flights	  and	  
rotation)	  
Technical	  skills	  
(strokes	  and	  footwork)
Tactical	  skills	  
(plan	  &	  solutions)
Concentration
Anticipation
Adaptive	  skills
Self-­‐confidence
Mental	  skills	  
(‘live	  in	  the	  moment’,	  mental	  toughness,	  
dealing	  with	  emotional	  stress	  from	  winning	  	  	  	  
and	  loosing	  and	  social	  pressure)	  
Physical	  fitness
(anaerobic	  and	  aerobic	  capacity,	  	  power)
The	  X-­‐factor:	  ‘Excelling	  in	  ‘reading	  their	  
opponent’s	  game’	  quickly	  and	  in	  creating	  
solutions	  during	  the	  rallies	  and	  in	  the	  
anticipation	  of	  the	  opponent’s	  returns.	  
Foresee	  what	  will	  happen	  and	  bend	  this	  to	  
their	  own	  benefit.’	  
Peak	  performance	  at	  the	  right	  time
Maintaining	  high-­‐level	  performance	  
during	  a	  tournament.	  
DEVELOPMENTAL	  PROCESS
Early	  exposure
Deliberate	  play
Training	  >>	  10.000	  hours
Right	  conditions	  in	  specific	  phases
Taking	  the	  next	  step	  (e.g.	  competition	  or	  
training	  /development	  opportunities)
Constant	  competition
ENVIRONMENTAL
Parents	  /	  Family Other	  players
Trainers	  /	  Coaches	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Clubs
The	  ‘system’	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  School	  /	  Education	  
Culture	  /	  Society	  
INTRAPERSONAL	  
Physical:	  light-­‐weighted,	  not	  injured
Mental:	  resilient,	  perfectionist,	  
autonomy
Awareness:	  balance	  between	  task-­‐
and	  result	  orientation,	  self-­‐
reflection,	  picking-­‐up	  most	  
relevant	  information,	  feeling	  
responsible	  for	  own	  
development
Motivation:	  passion	  for	  the	  game,	  
‘drive	  to	  excel’,	  willing	  to	  win	  
Volition:	  persistent,	  willing	  to	  learn	  	  
and	  train,	  self-­‐regulation,	  full	  
dedication	  and	  commitment
CHANCE
starting	  table	  tennis,	  date	  and	  place	  of	  birth,	  family,	  culture,	  national	  /	  cultural	  support,	  genes	  (X-­‐factor)
CA
TA
LY
ST
S
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mental tasks (i.e. game understanding and anticipatory skills tests) can be used for talent 
developmental purposes to distinguish elite from non-elite players and to give direction to 
training in table tennis, badminton and tennis (Bańkosz, 2012; Blomqvist, Luhtanen, Laak-
so, & Keskinen, 2000; Mantis, Zachopoulou, & Mavridis, 1998). Also one of our unpublished 
studies showed that elite and sub elite table tennis players scored above average when 
compared to the norm population (including age-peers) in tasks which appeal to the exe-
cutive functions. Moreover, the complex inhibition tasks seem even be able to discriminate 
between the elite and sub elite players (De Vries, Verwoert, Van Otten, & Faber, 2013).     
intrapersonal catalysts 
The systematic review (chapter 3) also revealed that physical appearance can have bene-
fits at a certain period in youth racquet sport players. Although light-weighted players are 
suggested to have advantages compared to players with a higher percentage of fatty tissue 
(Nikolić, Furjan-Mandić, & Kondrič, 2014), it is still unknown at what time a player needs to 
fit a certain physical profile to become a world class player. Differences in growth, develop-
ment and maturation interfere with such outcomes and impede an adequate interpretation 
(Malina, Cummings, Morano, Barron, & Miller, 2005; Coelho E Silva et al., 2010). Probably 
controlling for inter-individual differences using maturity indicators, e.g. body proportio-
nality (Mirwald, Baxter-Jones, Bailey, & Beunen, 2002), will provide more valid results. Yet, 
taking the world ranking into account, players with different physical profiles can be distin-
guished within the world’s top 50. To all probability it is more important that players use 
and optimize the benefits of their physical profile than fitting one specific physical profile. 
The players and trainers added ‘not getting injured’ as an important facilitator to the model 
(chapter 9). The player must be able to withstand the enormous amount of training and 
competition over a long period in time. Although details of injuries in racquet sports, or 
specifically table tennis, are not well documented, the injury risk in racquet sports is ge-
nerally considered as low compared to other sports (Lees, 2003). Nevertheless, both acu-
te and overuse injuries of the musculoskeletal system are reported as a consequence of 
performing racquet sports. Players and trainers should be aware of this. Additionally, one 
could discuss the interrelationship between the physical and mental factors concerning 
this issue (Lavallée & Flint, 1996; Martinent & Decret, 2015). 
The other intrapersonal catalysts, i.e. the mental traits and goal-management catalysts, are 
hypothesized to be important for an effective and efficient developmental process in chapter 
3. Motivation and self-esteem and associated mental aspects have been shown to be asso-
ciated to success in tennis and are considered important for realising optimal performance 
(Gillet, Berjot, & Gobancé, 2009; Lane, Jones, & Stevens, 2002). It seems likely that the (predic-
tive) value of these personal talent determinants can be generalized to table tennis.
environmental catalysts and chance
The environmental catalysts and chance were not studied in detail in this thesis as it fo-
cused on the personal talent determinant (natural abilities and intrapersonal catalysts) of 
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youth table tennis players. Yet, as concluded in chapter 9, the concept of high potential for 
elite table tennis cannot be regarded without information about the player’s context and the 
specifications of the task over time (Gagné, 2004; Newell, 1986). Parental inƥuences on the 
choice for table tennis as a sport, the early exposure to table tennis, the challenging con-
text during deliberate play, the (financial) support and encouragement during training and 
competition and guarding of the player’s personality development are highly important in 
facilitating the developmental process (McCullagh, Matzkanin, Shaw, & Maldonado, 1993). 
Moreover, the right trainer and coach during the different phases of development is menti-
oned by the elite players and trainers to be essential for an optimal development. The ‘sys-
tem’ of a nation’s table tennis association also inƥuences the development on macro level. 
The association’s policies regarding regulations and criteria for competition and selections 
effect the player’s development by emphasizing certain personal talent determinants du-
ring development. This leads to better opportunities for training and competition for those 
players fulfilling the choosen profile. Not being selected often means that players miss 
opportunities for training and competition in which they learn from the better / best players. 
These opportunities, however, are considered to be crucial for further development to re-
ach the elite level. Finally, also the evolution of the game and changes in game regulations 
effect the talent developmental process by changing the task over time (Cobley, Schorer 
& Baker, 2012). Especially at the highest level small changes can have a large impact on 
player and he/she need to adapt to these changes adequately and in time for reaching or 
maintaining competing at the elite level.                     
Considerations
As suggested earlier, the natural abilities and intrapersonal catalysts are considered to ex-
press a player’s potential to reach the world-class level in table tennis based on personal 
talent determinants. Excellent natural abilities and highly facilitating intrapersonal catalys-
ts for the development of table tennis expertise will increase the chance to become an elite 
table tennis player. If specific personal talent determinants can be determined for future 
elite table tennis and can be assessed within youth table tennis player, then it is possible 
to get a better grip on what high potential for elite table tennis implies. Nevertheless, the 
inƥuence of environmental factors and chance on the talent developmental process must 
not be underestimated. Moreover, although the arrows in Gagné’s model describe the de-
velopmental process, all parts of the model are interrelated and change over time which 
complicates interpretation about causality and mediation (Gagné, 2004). 6eaching the elite 
level in table tennis can, for that reason, not be guaranteed even when a youth player pre-
sents a high potential at a young age (6-12 years), it will only enlarge his  her chances to 
a certain degree.  
As one can notice not all competencies of elite table tennis can be directly derived from 
the natural abilities or intrapersonal catalysts in the model (Figure 2). Two explanations 
for this are recognised. First, although some skills are described as highly important for 
elite performance, these skills were not proposed to be important talent determinants at a 
young age (Ɲ 12 years), since these are often considered to be sufficient trainable during 
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the development process. An example of this is the physical fitness level. During the deve-
lopmental process, all players aiming for the elite level start a physical training for better 
performances. Their explosive power, anaerobic and aerobic endurance need to be optimal 
for outstanding performances. Although some players might drop out because they can-
not keep up with the physical demands during the talent development process, it was not 
proposed as a fundamental stone by the elite players and trainer at an early age yet. The 
second explanation is that some characteristics are suggested to develop later in time or 
are only noticeable at a later stage and cannot be assessed at an early age (Ɲ 12 years). In 
this case, the elite players and trainers especially appointed the aspects concerning voliti-
on, e.g. self-regulation and full dedication and commitment. Longitudinal monitoring during 
the developmental process of natural abilities derived from all competencies will gain a 
better understanding at what point in time a player needs to fit a certain profile to be able 
to reach the elite level in table tennis.     
Directions for future research
The results of the studies in this thesis reveal new insights and gain hypotheses for further 
research. It is important to acknowledge that, at this point in time, scientific evidence fo-
cusing on the assessment of potential for talent development purposes in table tennis is 
scarce. The systematic review included as chapter 3 revealed only five studies focusing 
on table tennis, including the one of chapter 5 of this thesis. Although many associations, 
dealing with low budgets and a relative low number of players, try to find Ŭdiamonds in the 
rough’, there is obvious a lacuna in this field which highlights the importance of this thesis. 
Concerning the value of the perceptuo-motor skills assessment for practical use by trainers 
and coaches, it is important that more data will be gathered using an international sample 
to gain norm values. Moreover, longitudinal studies including elite players will help to find 
cut-off scores for the prediction of high performance in youth table tennis players. Perhaps 
the prediction of high performance could also be enhanced by using a performance curve 
based on repeated measurements over time. 
 
Further future research might focus on a multidisciplinary approach for assessing potential 
in youth table tennis players (Elferink-Gemser et al., 2011; Philips, Davids, 6enshaw, & Por-
tus, 2010). The studies in this thesis mainly focused on the perceptuo-motor domain with 
only one assessment at an early age (Ɲ 10 years) in Dutch table tennis players. Prediction 
models are hypothesised to improve from the inclusion of both physical and mental as-
sessments, which are monitored more frequently during development. Prospective longitu-
dinal studies carried out over a longer period of time (5-10 years) including an international 
sample should give a better insight in the capability of models to predict future performan-
ce. These studies should also include methods to discover the inƥuence of differences 
in growth and maturation during development (Coelho E Silva et al., 2010; Mirwald et al. 
2002). 
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Besides this, studies exploring other possible personal talent determinants are suggested 
to gain a better understanding of high potential for table tennis. For example, recent stu-
dies focusing on the executive functions suggest the importance of these natural abilities 
for success in sports (,uigen et al., 2015; Verburgh, Scherder, van Lange, & Oosterlaan, 
2014; Vestberg, Gustafson, Maurex, Ingvar, & Petrovic, 2012). As table tennis is one of the 
fastest sports in term of game speed (Abernethy, 1991), these functions might play an 
important role. Another example is the inƥuence of the stress level on performance (Sper-
lich et al., 2012). Although earlier research demonstrated that the cardiorespiratory and 
metabolic demands are low during training and match play, the measurement of the stress 
level (i.e. cortisol level) could reveal differences between high and low performers indica-
ting a key-element for future success (Sperlich, Koehler, ,olmberg, Zinner, & Mester, 2011). 
Finally, game-analysis in youth elite table tennis players might give a better knowledge of 
the demands for matches throughout the development. At this moment mainly adult game 
analysis results are available  (Munivrana et al., 2015a;, Munivrana et al., 2015b; Pradas, 
Florɴa, Carrasco, Beamonte, & Gonzɨlez, 2010). Analyses of matches in elite youth players 
at the different stages during development might help to find indicators for high perfor-
mance at a certain age and point out new evolutions in table tennis sports. Also, qualitative 
studies can be conducted to draw up new hypotheses and unravel the mystery of high 
potential and high performance even further.
Concluding remarks
This thesis emerged in response to the request for help in finding those table tennis youth 
players with the potential to become a world-class elite player. In daily practice, scouts, 
trainers and table tennis associations have difficulties to estimate a young player’s po-
tential adequately due to the inƥuences of individual differences in growth, maturation, 
development and learning curves, training experiences, competition participation and en-
vironmental factors. The results of our studies create a scientific basis to support those 
involved in the selection of youth players for talent developmental programmes to make 
better judgements.
 Based on the studies described in this thesis it can be concluded that
ŵ In the field of talent development in racquet sport and especially table tennis, 
there is a lack of studies including a longitudinal design, which hinders the eva-
luation of the predictive value of assessment of youth players (chapter 3). 
ŵ  Instruments focusing on intellectual and perceptual abilities or coordinative 
skills are hypothesized to measure essential natural abilities for racquet sport 
as these instruments can discriminate elite from non-elite racquet sport play-
ers andor the test outcomes are related to current performance (chapter 3).
ŵ  Perceptuo-motor skills including ball skills and gross motor functions are con-
sidered to be essential underlying skills, i.e. natural abilities, for elite table ten-
nis (chapter 4-8). 
Chapter 10
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ŵ  The Dutch perceptuo-motor skills assessment is a reproducible tool, which sig-
nificantly contributes to the prediction of table tennis performance of youth 
table tennis players in Netherlands (chapter 4-8). 
ŵ  Talent development in table tennis should be considered as a multidimensional 
process in which the potential of a youth player can only be described in relati-
on with the task and the player’s context (chapter 9).    
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This thesis is concerned with the search for high potentials in table tennis by exploring 
crucial personal talent indicators for success at an adult age and methods how to assess 
these in youth table tennis players. Chapter 1 introduces the rationale for this thesis by 
explaining the struggles in practice regarding the search for high potential in youth table 
tennis players. In chapter 2, the thesis’ research proposal is introduced. This chapter emp-
hasizes the motivation, justification and design for the studies in the following chapters. 
Both top-down and bottom-up approaches are described to gain more insight into the de-
terminants playing a key-role in the development of youth table tennis players to elite level.
Chapter 3 presents a systematic review including a state-of-the-science overview of instru-
ments measuring personal talent determinants of young players in racquet sports. Thirty 
studies, mainly conducted in the field of tennis, covered more than 100 instruments used 
for talent development. Gagné’s Differentiated Model of Giftedness and Talent 2.0 was 
used to classify the instruments. Most instruments focused on physical characteristics. 
Only minor studies were found paying attention to instruments assessing mental qualities. 
Furthermore, the instruments were evaluated with regard to their ability to discriminate 
between elite and non-elite players, to predict future performance and to give direction to 
talent development. This validity evaluation regarding talent development showed that in-
struments focusing on intellectual and perceptual abilities or coordinative skills discrimina-
te elite from non-elite players andor the test outcomes are related to current performance, 
but their predictive validity is not confirmed. Only moderate evidence was found that the 
assessments of mental and goal-management skills predict future performance. Data on 
instruments measuring physical characteristics prohibit a conclusion due to conƥicting 
findings. Especially the lack of longitudinal studies precluded the verification of the instru-
ment’s capacity to forecast future performance.
Chapter 4 tries to fill this gap by examining the capability of the motor test items Ŭsprint’, 
Ŭagility’, Ŭspeed while dribbling’ and Ŭthrowing a ball’ to predict table tennis performance. 
These test items were included in the perceptuo-motor skills assessment of the Nether-
lands Table Tennis Association from 1998 till 2012 during the annual national talent days. 
Youth players (n!1191) were assessed using these items at an age between -10. This pro-
vides the opportunity to evaluate the predictive value of the items for the players’ table ten-
nis performances during the final season 913, 915 and 918 (1999-2013). The univariable 
and multivariable logistic and linear regression analyses revealed that Ŭsprint’, Ŭspeed while 
dribbling’ and Ŭthrowing a ball’ made a significant contribution to the prediction models. 
Nevertheless, as the accuracies of the models were low, the advice was to include other 
determinants of the perceptuo-motor and other domains and measure these longitudinally 
to enhance the predictive value of a model for table tennis performance. 
In order to enhance the perceptuo-motor skills assessment an eye-hand coordination test 
was developed. This test item ought to measure eye-hand coordination and ball control under 
time pressure considered to be underlying perceptuo-motor skills essential for table tennis. 
Together with the trainers of the Netherlands Table Tennis Association, a test was proposed 
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in which children needed to throw a ball against a table tennis table in a vertical position with 
one hand and to catch the ball correctly with the other hand as frequently as possible in 30 
seconds. Chapter 5 pays attention to the evaluation of four different test versions varying 
the distance to the table (1 or 2 meters) and using a tennis or table tennis ball. The ability to 
discriminate players from national, regional and local training levels and reproducibility were 
evaluated. Overall the test protocol involving the 1 meter distance and the table tennis ball 
was evaluated as the most adequate regarding its psychometric characteristics. 
Chapter 6 presents the first evaluation of the reproducibility and validity of the Dutch per-
ceptuo-motor skills assessment. The assessment at that time consisted of eight test items 
covering two latent variables ‘gross motor function’ and ‘ball control’ according to the prin-
cipal component analysis. Six test items showed acceptable reproducibility (ICC "0.) with 
coefficients of variation between 3-8	. The associations between the total score of the 
perceptuo-motor skills assessment’s results and national ranking (concurrent validity) was 
moderate as hypothesized; boys r!-0.53 (p 0.001) and girls r!-0.45 (p!0.015). It was re-
commended that the test items ‘aiming at target’ and ‘ball skills’ needed revision due to 
irreproducible test outcomes.  
Accordingly, chapter 7 pays attention to the revision of these test items. New test protocols 
were developed in cooperation with the expert trainers of the Netherlands Table Tennis 
Association while taking the recommendations for revision into account more attempts, 
fewer variations in subtasks and a more extensive scale for the target. The reproducibility 
of the revised test items was evaluated by means of a test-retest design, and the validity 
of the revised test items by (1) testing the discriminative capacity using a known-group 
design and (2) the correlation between the test outcomes and competition results. The 
revised protocols showed acceptable reproducibility (ICC"0.). The validity was also con-
sidered sufficient as the test outcomes discriminated between the players from the nati-
onal and local training centres and a moderate association was found in the competition 
results. Consequently, the revised test protocols were incorporated in the Dutch percep-
tuo-motor skills assessment.
As talent indicators are especially of value if they can predict table tennis performance over 
time, evaluating the predictive validity in a prospective study is important. In order to do so, 
the observational prospective study described in chapter 8 was conducted. Youth players 
participating during a regional talent day were assessed and the subsequent competition 
results were recorded every six months over a period of 2.5 years. The logistic regression 
analysis showed that test scores did not predict future competition participation in this 
sample (p"0.05). Yet, the longitudinal Generalized Estimating Equations analysis based on 
the subsample of competition players, including the test items Ŭaiming at target’, Ŭthrowing 
a ball’, and Ŭeye-hand coordination’ in the best fitting model, revealed that the outcomes of 
the perceptuo-motor skills assessment were significant predictors for future competition 
results. Future studies are needed to clarify the predictive value in a larger sample of youth 
competition players over a longer period in time.
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Since talent development is considered a multidimensional and complex process, it was 
evident that not only personal talent determinants (of the perceptuo-motor domain) should 
be evaluated. ,owever, as the identification and selection of high potential youth players 
is a challenge and measuring the potential for elite table tennis is still a wasteland, new 
hypotheses about important key-factors need to be developed. Consequently, a qualitative 
approach was used to explore the nature of high potential for table tennis and to provide 
a better understanding of the success factors. In chapter 9, the explorative qualitative stu-
dy regarding the perspectives of elite players and their trainers from the formative years 
is presented. Seven interrelated themes were derived from the semi-structured in-depth 
interviews with the players and trainers early exposure, deliberate play, fit to table tennis, 
learn fast, taking the next step, constant competition and reaching the top of the world. 
Each theme demonstrated that Ŭhigh potential’ for elite table tennis can only be described 
with reference to the four elements the player, the task table tennis, the environment and 
development over time. The perspectives of the elite players and trainers presented in this 
chapter give direction to further studies focusing on the concept of ‘high potential’ for elite 
table tennis and to ways of assessing or monitoring this in young table tennis players. 
Chapter 10 discusses the main findings from the preceding chapters and provides a pro-
posal regarding the implication for practice. The following conclusion can be drawn from 
this thesis
1.  In the field of talent development in racquet sport and especially table tennis, 
there is a lack of studies including a longitudinal design, which hinders the 
evaluation of the predictive value of assessment of youth players. 
2.  Instruments focusing on intellectual and perceptual abilities or coordinative 
skills are hypothesized to measure essential natural abilities for racquet sport 
as these instruments can discriminate elite from non-elite racquet sport play-
ers and/or the test outcomes are related to current performance.
3.  Perceptuo-motor skills including ball skills and gross motor functions are 
considered to be essential natural abilities for elite table tennis. 
4.  The Dutch perceptuo-motor skills assessment is a reproducible tool, which 
significantly contributes to the prediction of table tennis performance of youth 
table tennis players in Netherlands. 
5.  Talent development in table tennis should be considered as a multidimensio-
nal process in which the potential of a youth player can only be described in 
relation with the task and the player’s context.    
Ş
Ş
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Dit proefschrift gaat over de zoektocht naar ‘high potentials’ voor de tafeltennissport door 
het verkennen van cruciale talentindicatoren binnen tafeltennissers voor succes op vol-
wassen leeftijd en de methodes om deze indicatoren in jeugdspelers te meten. hoofdstuk 
1 introduceert de rationale voor de probleem- en vraagstelling van dit proefschrift. De uit-
dagingen uit de praktijk van de tafeltennisbond, de trainer en coach worden beschreven als 
het uitgangspunt voor de zoektocht naar een wetenschappelijk fundament. In hoofdstuk 2 
wordt het onderzoeksvoorstel beschreven welke als fundament dient voor dit proefschrift. 
Dit hoofdstuk benadrukt de motivatie, de rationale en het onderzoeksdesign voor de stu-
dies van de hoofdstukken 3 tm 9. Zowel Ŭtop-down’ als Ŭbottom-up’ studiedesigns worden 
besproken. Deze verschillende benaderingen dragen bij aan het verkrijgen van meer inzicht 
in essentiɲle determinanten voor de ontwikkeling van een jeugdtafeltennisser tot een vol-
wassen wereldtopper.  
hoofdstuk 3 beschrijft een systematische literatuurstudie. In deze literatuurstudie wordt 
een ‘state-of-the-science’ overzicht gepresenteerd van instrumenten voor het meten van 
persoonlijke talentdeterminanten in jeugdspelers welke worden gebruikt binnen racket-
sporten. Meer dan 100 instrumenten voor talentontwikkeling werden gedestilleerd uit 30 
geïncludeerde wetenschappelijke studies. De studies waren voornamelijk uitgevoerd bin-
nen tennis. Alle gevonden meetinstrumenten werden geclassificeerd met behulp van het 
ŬDifferentiated Model of Giftedness and Talent 2.0’ van Gagné. De meeste van de gevonden 
instrumenten richtten zich op het meten van fysieke kenmerken. Slechts een klein deel van 
de studies besteedde aandacht aan het beoordelen van mentale kwaliteiten. Naast het 
classificeren werd ook de validiteit van de instrumenten voor talentontwikkeling geɲvalu-
eerd. ,iervoor werden de instrumenten beoordeeld op hun vermogen om (1) onderscheid 
te maken tussen elitespelers en niet-elitespelers, (2) toekomstige prestaties te voorspellen 
en (3) richting te geven voor het talentontwikkelingsprogramma. 9it deze evaluatie bleek 
dat de instrumenten voor het meten van intellectuele en perceptuele capaciteiten en de 
instrumenten die coɼrdinatievaardigheden meten in staat zijn om elite- en niet-elitespelers 
van elkaar te onderscheiden en/of in staat zijn een associatie aan te tonen met de actuele 
prestatie. Desalniettemin werd de voorspellende waarde van deze instrumenten niet beves-
tigd. De bewijskracht voor de voorspellende waarde van de uitkomsten van de instrumen-
ten gericht op mentale en ‘goal-management’ vaardigheden was gering. Ten aanzien van de 
fysieke testen kon geen eenduidige conclusie worden getrokken aangezien er sprake was 
van tegenstrijdige bevindingen. Vooral het gebrek aan longitudinale studies zorgt ervoor 
dat er de voorspellende waarde van de meeste instrumenten niet kon worden geverifieerd. 
Met de studie in hoofdstuk 4 is getracht dit hiaat op te vullen. Deze studie richtte zich op de 
evaluatie van de voorspellende waarde van de perceptuomotorische  testitems Ŭsprint’, Ŭbe-
hendigheid’, Ŭsnelheid met bal’ en Ŭballetje gooien’. De  testitems beogen essentiɲle onder-
liggende vaardigheden voor tafeltennis te toetsen bij jonge spelers (Ɲ10 jaar). Deze  testi-
tems waren onderdeel van de perceptuomotorische testbatterij welke werd gebruikt tijdens 
de jaarlijkse landelijke talentendag van de Nederlandse Tafeltennis Bond van 1998-2012. 
Jeugdspelers (n!1191) werden getoetst op een leeftijd tussen de  en 10 jaar met behulp 
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van deze  testitems. Daarna werden de tafeltennisprestaties van deze spelers longitudinaal 
gemonitord, waarbij de prestaties van het laatste competitieseizoen werden bepaald in de 
leeftijdscategorie pupil (913), kadet (915) en junior (918). 9it de univariabele en multiva-
riabele logistische en lineaire regressie-analyses bleek dat  de  testitems Ŭsprint’, Ŭsnelheid 
met bal’ en Ŭballetje gooien’ een significante bijdrage leverden aan de predictiemodellen. 9it 
de studie bleek dat de accuraatheid van deze modellen laag was. Hieruit concludeerden we 
dat ook andere determinanten voor prestatie van het perceptuomotorische domein of an-
dere domeinen moeten worden toegevoegd en longitudinaal getoetst voor de verbetering 
van de voorspellende waarde van de modellen voor tafeltennisprestatie.   
Daaropvolgend werd een oog-handcoɼrdinatietest ontwikkeld om de perceptuomotorische 
testbatterij te verbeteren. Dit  testitem beoogt de oog-handcoɼrdinatie en balcontrole on-
der tijdsdruk te meten als essentiɲle onderliggende vaardigheid voor tafeltennis. Samen 
met de trainers van de Nederlandse Tafeltennisbond werd een testitem ontwikkeld waarbij 
jeugdspelers zo vaak mogelijk in 30 seconden een bal tegen een verticaal gepositioneerde 
tafelhelft gooien met de ene hand en daarna correct vangen met de andere hand. In hoofd-
stuk 5 wordt een studie beschreven welke vier testversies evalueert waarbij de afstand tot 
de verticale tafelhelft (1 of 2 meter) en de bal (tennis of tafeltennisbal) werd gevarieerd. 
Het doel was om vast te stellen welke van de testversies het beste discrimineerde tussen 
jeugdspelers van de nationale, regionale en lokale trainingselecties. Ook werd de reprodu-
ceerbaarheid getoetst. De testversie met een afstand van 1 meter tot de tafelhelft en de 
tafeltennisbal bleek het meest geschikt.   
hoofdstuk 6 presenteert de eerste evaluatie van de reproduceerbaarheid en validiteit van 
de Nederlandse perceptuomotorische testbatterij. De testbatterij bestond op dat moment 
uit acht  testitems. Uit de ‘principal component analysis’ kwam naar voren dat ‘gross mo-
tor function’ en ‘ball control’ twee onderliggende constructen waren binnen de testbatterij. 
Zes testitems leverden reproduceerbare uitkomsten (ICC"0.; variatiecoɲfficiɲnt 3-8	). 
De associatie tussen de totale score van de testbatterij en de nationale ranglijstpositie 
(concurrente validiteit) was zoals verwacht matig voor jongens r!-0.53 (p 0.001) en voor 
meisjes r!-0.45 (p!0.015). Vanwege de onvoldoende reproduceerbare uitkomsten werd ge-
adviseerd de  testitems ‘mikken op doel’ en ‘balvaardigheid’ te reviseren.  
Derhalve is in hoofdstuk 7 aandacht besteed aan de revisie van deze  testitems. Nieuwe 
testprotocollen werden ontwikkeld in samenwerking met experttrainers van de Nederlands 
Tafeltennis Bond, waarbij rekening is gehouden met de volgende aanbevelingen voor re-
visie meer pogingen, minder taakvariaties en een uitgebreidere schaal voor de gebruikte 
doelen. De reproduceerbaarheid werd onderzocht op basis van een ‘test-hertest’ design. 
Daarnaast is de validiteit geɲvalueerd door (1) het discriminerend vermogen te toetsen met 
behulp van een Ŭknown-group’ design en (2) de correlatie tussen de  testitemuitkomsten 
en de competitieresultaten te bepalen. De scores op basis van de gereviseerde testproto-
collen waren voldoende reproduceerbaar (ICC"0.). Ook de validiteit werd als voldoende 
beschouwd aangezien de testscores van de nationale trainingsgroep significant verschil-
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den van de lokale trainingsgroep en er zoals verwacht een matige associatie was met de 
competitieresultaten. Op basis van deze resultaten zijn de oude door de gereviseerde  tes-
titems vervangen.     
 Aangezien talentindicatoren vooral van waarde zijn als zij de tafeltennisprestatie over de 
tijd kunnen voorspellen, is het van belang de voorspellende waarde in een prospectieve 
studie te onderzoeken. Om deze reden werd de observationele prospectieve studie van 
hoofdstuk 8 uitgevoerd. De testbatterij werd afgenomen bij jeugdspelers van een regio-
nale talentendag. Daarna werden gedurende 2,5 jaar elk half jaar de resultaten van deze 
jeugdspelers van daaropvolgende competitieseizoenen verzameld. Uit de logistische re-
gressie-analyse blijkt dat de testresultaten niet voorspellend waren voor het wel of niet 
deelnemen aan de competitie gedurende de follow-up periode. Echter, de Generalized Esti-
mating Equations analyse van de resultaten van de competitiespelende jeugd gaf aan dat 
de perceptuomotorische testbatterij weldegelijke een significante voorspeller is voor de 
competitieresultaten. De  testitems Ŭmikken op doel’, Ŭballetje gooien’ en Ŭoog-hand coɼrdi-
natie’ werden opgenomen in het Ŭbest fitting’ model. Longitudinale studies met een langere 
follow-up en grotere steekproef moeten meer duidelijkheid bieden over de voorspellende 
waarde voor competitiespelers op langere termijn.  
Talentontwikkeling wordt beschouwd als een multidimensionaal en complex proces. Het 
is duidelijk dat meer factoren een rol spelen dan persoonlijke talentdeterminanten (van 
het perceptuomotorische domein). ,et identificeren en selecteren van Ŭhigh potentials’ 
blijft een uitdaging, waarbij het meten van potentie nog een braakliggend terrein is. Om 
deze redenen is het van belang om nieuwe hypothesen te ontwikkelen over de cruciale 
sleutelfactoren voor talentontwikkeling binnen tafeltennis naar het allerhoogste niveau. 
Vandaar dat een kwalitatieve studie is uitgevoerd naar de aard van Ŭhigh potential’ voor de 
tafeltennissport om een beter inzicht te verkrijgen in de succesindicatoren. In hoofdstuk 
9 wordt deze exploratieve kwalitatieve studie gepresenteerd, waarbij Ŭhigh potential’ is be-
schreven vanuit de perspectieven van elitespelers en de trainers uit hun jeugdperiode. Uit 
de semi-gestructureerde diepte-interviews met elitespelers en hun trainers werden zeven 
met elkaar samenhangende thema’s gedestilleerd Ŭearly exposure’, Ŭdeliberate play’, Ŭfit to 
table tennis’, Ŭlearn fast’, Ŭtaking the next step’, Ŭconstant competition’ en Ŭreaching the top 
of the world’. Elk thema demonstreerde dat Ŭhigh potential’ slechts kan worden beschreven 
met de verwijzing naar vier elementen de speler, de taak, de omgeving en de ontwikkeling 
in de tijd. De gepresenteerde perspectieven van de spelers en trainers geven richting aan 
vervolgstudies welke zich focussen op het concept van ‘high potential’ voor tafeltennis op 
wereldniveau en methodes om dit te toetsen en te monitoren bij jeugdspelers. 
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hoofdstuk 10 bespreekt de belangrijkste bevindingen van de voorgaande hoofdstukken en 
biedt een handreiking voor de implicaties in de praktijk. De volgende conclusies kunnen op 
basis van dit proefschrift worden getrokken
1.  Op het gebied van talentontwikkeling binnen de racketsporten, en zeker binnen 
tafeltennis, is er een gebrek aan longitudinale studies, wat de evaluatie van de 
predictieve waarde van de testresultaten van jeugdspelers belemmert.
2.  Instrumenten, welke worden gebruikt voor het meten van intellectuele en per-
ceptuele vaardigheden of coɼrdinerende vaardigheden, worden verondersteld 
essentiɲle onderliggende vaardigheden voor racketsporten te kunnen meten 
bij jeugdspelers, aangezien de testresultaten van deze instrumenten elite van 
niet-elite racketsportjeugdspelers kunnen discrimineren en/of de resultaten 
een relatie hebben met de huidige prestaties.
3.  Perceptuo-motorische vaardigheden, waaronder balvaardigheid en grove mo-
torische vaardigheden worden beschouwd als essentiɲle onderliggende vaar-
digheden voor elite tafeltennis.
4. De Nederlandse testbatterij voor perceptuo-motorische vaardigheden geeft 
reproduceerbare testresultaten bij tafeltennissers tm 10 jaar en draagt signifi-
cant bij aan de voorspelling van tafeltennisprestaties van de jeugdtafeltennis-
sers in Nederland.
5. Talentontwikkeling binnen tafeltennis moet worden beschouwd als een mul-
tidimensionaal proces, waarin het potentieel van een jeugdspeler alleen kan 
worden beschreven in relatie met de taak en context van de speler.
Ş
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Dankwoord
Dit boek is bijna uit, maar dat kan niet zonder een dankjewel voor iedereen die op één of 
andere manier een steentje heeft bijdragen. Gedurende deze reis heb ik mijn eigen talen-
tenpad samen met mijn omgeving mogen ontdekken en vormgegeven. Vooral het door 
jullie geschonken vertrouwen is voor mij een belangrijke basis geweest om mezelf verder 
te ontwikkelen, grenzen te verleggen en te volharden om mijn doelen te bereiken. Zonder 
jullie had ik het niet gekund, daarom dankjewel
6ia, jij was degene waarop ik vanaf het begin kon bouwen. Jij gaf mij de kans om bij jou 
te promoveren en stond zowel achter als voor mij als het nodig was. Je stimuleerde mijn 
nieuwsgierigheid en keek altijd kritisch mee om de onderste steen boven te krijgen. Je was 
voor mij een sparringpartner om te zorgen dat het onderzoek op een hoger plan kwam. 
Daarnaast had je altijd oog voor mij als persoon, voor mij niet onbelangrijk. Ik ben super-
trots dat jij mijn promotor bent
Frits, ook jij stond klaar bij de start van mijn promotietraject. Je zorgde voor ruimte binnen 
Saxion voor dit praktijkgerichte onderzoek. Ook tijdens het traject liet je ruimte om eigen 
keuzes te maken, een eigen richting te ontwikkelen en een eigen netwerk op te bouwen. 
Juist door deze vrijheid steunde je mij in de ontwikkeling tot zelfstandig onderzoeker. Dank-
jewel
Marije, met jou kon ik mijn passie voor talentonderzoek delen. Ik vond het inspirerend om 
met jou te discussiɲren over de inhoud en de passende methodologie enof analyses. Je 
gaf door jouw expertise op het gebied van talentonderzoek in de sport extra diepgang en 
spoorde aan om goed aan te sluiten bij de state-of-the-science. Daarnaast was het erg fijn 
om met jou ook de uitdagingen en bijzondere ervaringen van het moederschap te delen en 
nieuwe kansen in de toekomst te verkennen. Ik hoop dat we nog lang blijven samenwerken
Achim, ook jij gaf mij vanaf het allereerst begin alle vrijheid en steun om mijn onderzoek 
samen met de Nederlandse Tafeltennis Bond uit te voeren. Een unieke samenwerking ont-
stond tussen de sportwereld en de toegepaste wetenschap. Je wees mij de weg naar kan-
sen en facilteerde de samenwerking met de bondstrainers en (nationale) spelers. Zonder 
jouw inbreng en Ŭpʀnktlichkeit’ was het nooit gelukt om inzicht te krijgen in de voorspel-
lende waarde van de testbatterij. Tevens had jij een belangrijke rol in mijn nominatie voor 
de Sports Science and Medical Committee van de International Table Tennis Federation. 
Deze rol geeft weer nieuwe kansen voor de toekomst in de tafeltennissport. Ik hoop dat we 
daarin samen blijven optrekken
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Dan wil ik graag mijn collega’s Paul en Silvio, prof. Jos Twisk en mijn broer Niels bedanken 
voor het werk dat zij hebben verzet als co-auteur. Paul, heel erg bedankt voor alle uren die 
je in je vrije tijd hebt willen steken in het opzetten, uitvoeren en schrijven van onze systema-
tische review en het coderen en analyseren van alle interviews met de topsporters en hun 
trainers. Silvio, bedankt voor je enthousiaste inzet om me te ondersteunen bij het avontuur 
van een kwalitatief onderzoek. Jos, bedankt dat jij tijd kon vrijmaken om mee te denken 
over de statistische analyses van de verschillende studies. Je hielp mij om niet af te wij-
ken van mijn vraagstelling en niet te verdwalen in alle beschikbare data. Niels, ik vond het 
ontzettend fijn en inspirerend om met jou samen te werken aan de verschillende analyses 
en het schrijven van een artikel. Juist het verschil in perspectief resulteerde in een unieke 
complementaire samenwerking tussen broer en zus. Dankjewel
Ook ben ik een dankjewel verschuldigd aan iedereen uit de ‘tafeltenniswereld’ voor hun 
bijdrage. Allereerst wil ik daarbij Antoinette en Piet bedanken voor hun support tijdens de 
vele Landelijke Dagen van het Talent en de buitenlandse reizen. Daarnaast wil ik mijn col-
lega-tafeltennistrainers Titus, Marcel, Marthijn, Johan, Lumen, 6emi, Esther, Frans, Maaike, 
Ton, Bennie en Pieke bedanken voor alle gesprekken het kader van talentontwikkeling. Jul-
lie visie, passie, kennis en kunde voor het opleiden van jonge spelers op de verschillende 
niveaus gaf mij een klankbord vanuit de praktijk en betekenis aan mijn onderzoek. Tevens 
ben ik erg blij met het aanbod van de Vereniging van Tafeltennistrainers om de resultaten 
van mijn onderzoek te vertalen en te publiceren voor de praktijk als gast-redacteur van hun 
vakblad VISIE. Linda, hierbij gaat ook zeker dank uit naar jou voor jouw welkome ideeɲn en 
aanvullingen. Als laatste wil ik alle (jeugd)spelers, ouders, vrijwilligers en andere trainers 
bedanken voor hun enthouisaste hulp bij het vastleggen van alle gegevens die zijn gebruikt 
in mijn onderzoek. Speciale dank hierbij voor Jurgen voor zijn hulp bij de talentendagen, 
trainingen, mijn televisie-optreden en het eerste interview.  
Zonder de steun van het management en mijn collegae bij Saxion zou het halen van de 
eindstreep een stuk lastiger zijn geweest. Gelukkig kon ik rekenen op veel support binnen 
onder andere het lectoraat ŬGezondheid & Bewegen’, de Master Musculoskeletaal en de 
opleiding Fysiotherapie. Graag wil ik dan ook de volgende personen in het zonnetje zetten 
André, 6emko, Gerard, Lennart, Betsie, Melvin, Ine, Karin, Arjan, Annet, Caroline, Frans, Jea-
nette, 6ob, Donald, Louis, Frank, Marianne, Antonie, Yvonne, 6atna, Sjoerd, Anita en Jorne. 
Ik heb het enorm met jullie getroffen  Ik wil graag ook nog in bijzonder noemen onze oud-di-
recteur Frans Pol voor het mogelijk maken van de financiele ondersteuning en Nicolien 
Oldeman als steun en toeverlaat voor het editen van mijn Engelstalige teksten.
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Dan ben ik aangekomen bij mijn thuisbasis. Daar waar ik wordt geïnspireerd om mijn eigen 
talenten te ontwikkelen en opgevangen als ik steun nodig heb door familie en vrienden. 
Lieve allemaal, bedankt daarvoor Een paar bijzondere mensen wil ik graag noemen. ;aar 
zal ik beginnen? Misschien dan maar bij het begin. 
Lieve papa en mama, jullie zijn de basis van mijn bestaan en hebben de fundamenten ge-
legd voor mijn ontwikkeling. Ik ben jullie dankbaar voor jullie liefde, bescherming steun en 
vrijheid om mijn eigen weg te vinden. Nu ook ik de rol van moeder vervul, waardeer ik dit 
nog meer. 
Lieve ;illy en Geert, ook jullie bedankt voor jullie interesse en steun. De afgelopen jaren 
stonden jullie altijd klaar om ons gezin bij te staan wanneer dat nodig was. ,et is fijn thuis-
komen bij jullie. 
Angelique, ook jou wil ik graag in het zonnetje zetten. Zonder jouw ƥexibiliteit en goede 
zorgen voor de kinderen zou ik vaak met mijn handen in het haar hebben gezeten. Ik hoop 
dat je voorlopig nog bij ons blijft. 
Lieve 6ogier, al meer dan 15 jaar ben jij mijn maatje, mijn klankbord en mijn liefde. Bedankt 
voor jouw liefde, steun en zelfs voor jouw kritische blik. Je houdt me met de voeten op de 
grond en samen houden we elkaar scherp voor wat er echt toe doet in het leven. Dankjewel 
lieve schat
Mijn allerliefste 6oos, Floortje en 5uinten, jullie zijn mijn muze, mijn inspiratie om verder te 
ontdekken wat ik kan betekenen voor talentvolle kinderen zoals jullie. Ik ben gelukkig dat 
ik jullie uitdagingen, tegenslagen en overwinningen mag meemaken en sta altijd aan jullie 
zijde. Bedankt lieverds voor jullie liefde, begrip en trots 
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Irene Renate Faber werd geboren op 3 oktober 1979 te Smallingerland. Tijdens haar basisschool- en 
middelbare schooltijd toonde zij een brede interesse voor sport, muziek en creatieve vakken. Op on-
geveer 10 jarige leeftijd startte zij met tafeltennis, waar zij jarenlang actief bleef als speelster. Na het 
behalen van haar VWo diploma aan het twickel College te hengelo in 1997, volgde zij haar opleiding 
Fysiotherapie bij Saxion in Enschede waar zij in 2001 haar diploma ‘met lof’ behaalde. In 2001 startte 
zij haar opleiding Biomedische Wetenschappen aan de radboud universiteit met als afstudeerrichting 
Bewegingswetenschappen. Tijdens deze studie behaalde zij haar eerstegraads docenten aantekening 
bij de Vrije Universiteit in Amsterdam. Vanaf deze periode pakte Irene ook het trainersvak in de ta-
feltennissport op en kwam haar rol als speelster meer op de achtergrond. In 2004 voltooide zij haar 
studie Bewegingschappen ‘cum laude’ met een afstudeerproject over het betrouwbaar en valide meten 
van motorische vaardigheden bij jong volwassenen.
Vanaf 2004 tot 2005 werkte irene als docent bij de opleiding Fysiotherapie van hogeschool thim van 
der Laan in Nieuwegein voor zowel theorie- als praktijkvakken. Ook startte zij in 2004 als docent voor 
onderwijsmodulen gericht op ‘evidence-based’ handelen en wetenschappelijk onderzoek bij de master 
Pediatric Physical Therapy van Avans+ te Breda. Vanaf 2005 tot 2007 vervolgde Irene haar werkzaam-
heden bij de afdeling revalidatiegeneeskunde van het Radboud UMC. Hier deed zij onderzoek naar de 
invloed van spasticiteit op het looppatroon van kinderen met een cerebrale parese. Gedurende deze 
periode verdiepte irene zich verder in de (motorische) ontwikkeling en leren bij kinderen en volgde ver-
schillende modulen van de Master Pediatric Physical Therapy van Avans+ te Breda. Irene bleef tevens 
verbonden aan de Master Pediatric Physical Therapy als docent en beoordelaar van eindscripties.
in augustus 2007 keerde irene terug naar saxion te enschede om aan de slag te gaan als docent bin-
nen de Academie Gezondheidszorg voor de opleiding Fysiotherapie. Samen met haar collegae legde 
zij de fundamenten voor het research onderwijs Master Musculoskeletaal. Het begeleiden van studen-
ten bij uitvoeren van wetenschappelijk onderzoek en het ‘evidene-based’ handelen binnen de manuele 
therapie en (sport)fysiotherapie waren haar kerntaken. Vanaf 2010 bereidde zij in samenwerking met 
de nederlandse tafeltennisbond, het lectoraat ‘gezondheid en Bewegen’ van saxion en de afdeling 
iQhealthcare van het radboud umC een praktijkgericht onderzoek naar talentontwikkeling binnen de 
tafeltennissport voor, wat in 2012 leidde tot de start van haar promotieonderzoek. Naast haar promo-
tie bleef irene verbonden in het kernteam van de master musculoskeletaal als modulecoordinator en 
docent van het researchonderwijs. 
Per 2015 is irene verkozen als ‘full member’ van de ‘sports science and medical Committee’ van de 
International Table Tennis Federation. In de komende jaren hoopt zij het onderzoek naar talentontwik-
keling binnen de sport voort te zetten, zowel in Nederland als internationaal. 
Irene woont samen met Rogier Gerritsen en hun drie kinderen Quinten, Floortje en Roos in Twello.  
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Faber IR, 3osterveld FGJ, Nijhuis-van der Sanden MWG. Evaluation of an eye-hand coordination test for talent identification 
in table tennis; a validity and reproducibility study. 17th Annual Congress of the European College of Sport Science; 2012 Jul 
4-7; Bruges, Belgium.
Faber IR, Nijhuis-Van der Sanden MWG, Oosterveld FGJ. Evaluation of an eye-hand coordination test to discriminate between 
talents and non-talents. 17th Annual Congress of the European College of Sport Science; 2012 Jul 4-7; Bruges, Belgium.
Faber IR, 3osterveld FGJ, Nijhuis - van der Sanden MWG. The Dutch National Talent Day: a first step to an evidence-based 
talent identification program. 12th ITTF Sport Science Congress 2011 May 5-7 Rotterdam, The Netherlands.
Faber IR, 3osterveld FGJ, Nijhuis - van der Sanden MWG. Concurrent validity of test items from a talent identification test 
battery. 12th ITTF Sport Science Congress; 2011 May 5-7; Rotterdam, The Netherlands.
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Co-authored
Speerstra RD, Faber IR, 3osterveld FGJ. Zijn Ŭhop’, Ŭagility’ en sprint testen bruikbaar als screeningstool voor acute blessures 
aan de onderste extremiteiten bij top jeugd voetbalspelers? VSG Sportmedisch Wetenschappelijk Jaarcongres 2015; 2015 
Nov 26-27; Ermelo, The Netherlands.
Oeijen A van, Faber IR. Femoroacetabulair impingement: onbekend is onbemind? VSG Sportmedisch Wetenschappelijk Jaar-
congres 2014; 2014 Nov 27-28; Ermelo, The Netherlands.
Brink EM van den, Faber IR. ‘Return to play’ criteria na een enkel inversietrauma. VSG Sportmedisch Wetenschappelijk Jaar-
congres 2014; 2014 Nov 27-28; Ermelo, The Netherlands.
Van der Voet M, Faber IR. ‘Heeft het type spikes invloed op de loophouding?’ – Onderzoek naar de invloed van sprint en 
middellange afstand spikes op de loophouding van baanatleten. VSG Sportmedisch Wetenschappelijk Jaarcongres 2013; 
2013 Nov 29; Ermelo, The Netherlands.
De Vries SJ, Verwoert T, Van Otten SCM, Faber IR. Cognitieve functies van Nederlandse toppers en subtoppers in de tafelten-
nissport. Dag van het Sportonderzoek 2013; 2013 Nov 7; Eindhoven, The Netherlands.
De Vries SJ, Lambooij J, Hoekstra S, Faber IR. Thinking fast and slow: verschillen op cognitieve functies tussen top- en 
subtophockers. Dag van het Sportonderzoek 2013; 2013 Nov 7; Eindhoven, The Netherlands.
Ekman S, Faber IR, Oosterveld FGJ, Nijhuis - van der Sanden MWG. Reliability study of a motor test battery for talent identi-
fication. 12th ITTF Sport Science Congress 2011 May 5-7 Rotterdam, The Netherlands.
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diamonds in the rough 
rihs PhD Portfolio
Name PhD student:
 i.r. faber 
Department: 
Scientific Institute for Quality of Healthcare
Graduate School: 
radboud institute for health sciences
PhD period: 
01-02-2012 – 31-1-2016
Promotor(s): 
prof. m.W.g. nijhuis-van der sanden
Co-promotor(s): 
Dr. F.G.J. Oosterveld
dr. m.T. elferink-gemser
year(s) eCTs
Training aCTiviTies
a) Courses & Workshops
• Cambridge Proficiency English (Saxion)
• Workshop Atlas.ti te Nijmegen (UMC Radboud)
• CARE cursus kwalitatief onderzoek (UMC Radboud)
• Workshop systematische reviews (Hogeschool Zuyd)
• Mixed Models – multilevel en longitudinale data-analyse (TriData) 
• BROK cursus (UMC Radboud)
• NCEBP cursus (UMC Radboud)
• K78 Kwalitatief onderzoek in de praktijk van de gezondheidszorg (EpidM)
2014
2013
2012
2
0.2
0.8
0.4
20
1.5
1.6
1.2
b) Seminars & lectures
Lectures
• World Team Table Tennis Championships, workshop ‘Talent Identification 
‘Finding diamonds in the rough’, 2016 mar, Kuala Lumpur, maleisie. 
• aBn/amro Foundation, ambassadeuravond, lezing ‘talentherkenning in 
de (tafeltennis)sport’, 2015 oct, amsterdam, the netherlands.
• Vereniging van Tafeltennistrainers (VVTT), Landelijke Technische Bijeen-
komst, lezing/workshop ‘talentherkenning & - ontwikkeling’, 2015 Jun, 
ede, the netherlands.
• hockey Club twente, 9e sportavond, lezing ‘talent is goed, ambitie is 
beter.’, 2013 nov, hengelo, the netherlands.
Panel discussion
• Vereniging van Tafeltennistrainers (VVTT), Landelijke Technische 
Bijeenkomst ‘Talentherkenning & - ontwikkeling’,2015 Jun, Ede, The 
netherlands.
•  hockey Club twente, 9e sportavond 2013, ‘talentontwikkeling’, 2013 nov, 
hengelo, the netherlands.
• Hengelose Korfbal Club, 100-jarig jubileum, ‘Talentherkenning en –ontwik-
keling’, 2013 may, hengelo, the netherlands.
2016
2015
2013
2015
2013
0.5
0.25
0.5
0.25
0.25
0.25
0.25
Processed on: 5-8-2016
504489-L-sub01-bw-Faber
213
rihs phd portFoLio
c) Symposia & congresses
Key note lectures
• high potential in table tennis from the perspectives of elite players and 
their youth trainers: a multiple case-study. 14th ittF sport science Con-
gress; 2015 apr 23-25; suzhou, China.
Oral presentations
• high potential in ball sports from the perspectives of elite players and 
their youth trainers: a qualitative study. 21th annual Congress of the 
european College of sport science,; 2016 Jul 8, Vienna, austria.
• Can perceptuo-motor skills assessment outcomes in Young table 
tennis players (7-11 years) predict Future Competition participation 
and performance? an observational prospective study. science and 
engineering Conference on sports innovations, 2016 apr 8, amsterdam, 
the netherlands 
• Workshop ‘Talent: Een zaak van scouten of scoren? – Een vernieuwde kijk 
op talentidentificatie’. CIOS Estafette-symposium ‘Innovatie & inspiratie’, 
2016 apr 7, arnhem, the netherlands.
• Workshop ‘Talent: Een zaak van scouten of scoren? – Een vernieuwde kijk 
op talentidentificatie’. CIOS Estafette-symposium ‘Innovatie & inspiratie’, 
2016 mar 24, heerenveen, the netherlands.
• Wereldtoppers en hun jeugdtrainers over het concept ‘high potential’ en 
de ‘route to excellence’ voor balsporten – een kwalitatieve studie. VvBn
symposium 2016 ‘presteren op olympisch niveau’, 2016 mar 18, utrecht, 
the netherlands.
• Profiling international elite youth table tennis players using a multidimen-
sional approach. european table tennis union’s Coaching seminar 2016, 
2016 Jan 24-26, Budapest, hungary.
• Workshop ‘Talent: Een zaak van scouten of scoren? – Een vernieuwde kijk 
op talentidentificatie’, Nationaal Coach Congres ‘The ROAD to RIO – De 
rol van de coach op weg naar een piekmoment.’, 2015 dec, papendal / 
arnhem, the netherlands.
• Wereldtoppers en hun jeugdtrainers over het concept ‘high potential’ 
binnen balsporten – een kwalitatieve studie. dag van het sportonderzoek 
2015, 2015 Oct 29, Zwolle, The Netherlands.
• Profiling international elite youth table tennis players using a multidimen-
sional approach. Japan table tennis association sports science and 
medicine Committee international meeting 2015, 2015 sep 18-21, tokyo, 
China.  
• assessing personal talent determinants in young racquet sport players: 
a systematic review. 20th annual Congress of the european College of 
sport science, 2015 Jun 24-27, malmö, sweden.
• assessing personal talent determinants in young racquet sport players: 
a systematic review. 14th ittF sport science Congress, 2015 apr 23-25, 
suzhou, China.
• diamonds in the rough… symposium Bewegingswetenschappen 2014, 
2014 Nov 27, Nijmegen, The Netherlands.
• Talentidentificatie binnen tafeltennis: ‘Vissen in de juiste vijver?’ Dag van 
het Sportonderzoek 2014, 2014 Oct 30, Nijmegen, The Netherlands.
• assessing potential talents in racquet sports: a systematic review. VvBn
phd dag 2014, 2014 Jun 20, groningen, the netherlands.
2015
2016
2015
2014
0.5
0.5
0.25
0.25
0.25
0.25
0.5
0.25
0.25
0.5
0.5
0.5
0.25
0.25
0.25
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•  motor skills assessment to predict table tennis performance? – a lon-
gitudinal study. 19th annual Congress of the european College of sport 
science; 2014 Jul 2-5; amsterdam, the netherlands.
• The Dutch Talent IDentification Assessment for tablet tennis a reproduci-
bility and validity study. 18th annual Congress of the european College of 
sport science, 2013 Jun 26-29, Barcelona, spain.
• Revision of two test items of the Dutch talent identification assessment 
measuring ball control in young athletes; a validity and reproducibility 
study. 13th ittF sport science Congress, 2013 may 11-12, paris, France.
• Sprinttest bruikbaar voor talentidentificatie bij tafeltennis? Dag van het 
sportonderzoek, 2013 nov, eindhoven, the netherlands.
• Knowing the twig is knowing the tree? assessing motor skills as part 
of talent identification in table tennis. ENSEE, 2013 Oct, +roningen, The 
netherlands.
• Evaluation of an eye-hand coordination test for talent identification in 
table tennis; a validity and reproducibility study. 17th annual Congress of 
the european College of sport science, 2012 Jun, Bruges, Belgium.
•  evaluatie van een ooghand coördinatie test ten aanzien van het discri-
minerend vermogen bij talentvolle en minder talentvolle jeugdsporters. 
‘Vitale regio’ saxion, 2012 nov, enschede, the netherlands.
• Presentatie bij congres ‘Talentontwikkeling lessen uit de wereld van de 
sport!’ van de academie mens & arbeid van saxion, 2012 oct 18, ensche-
de, the netherlands.
Poster presentation
• evaluation of an eye-hand coordination test to discriminate between 
talents and non-talents. e-poster presentation (Young investigator award) 
at the 17th annual Congress of the european College of sport science, 
2012 Jun, Bruges, Belgium.
2013
2012
2012
0.5
0.5
0.5
0.25
0.25
0.5
0.25
0.25
0.5
d) Other
Interview articles
o sportknowhow 15-1-2015
o de Volkskrant 22-12-2014
o gelderlander 25-6-2014
o editienL website
o metro 24-6-2014
o nrC Weekend 1-11-2014
o sax.nu 30-6-2014
o sportgericht (6) 2013
o sportknowhow 10-7-2014
Radio interviews
o interview radio 2 24-6-2014
o interview radio gelderland 23-6-2014
o interview radio unique 14-6-2014
o interview radio fun 24-6-2014
Television
o editienL 25-6-2014
2015
2014
2014
2014
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TeaChing aCTiviTies
e) Lecturing
• saxion university of aplied science, master musculoskeletal, research 
methodology and statistics.
•  saxion university of aplied science, Bachelor physical therapy (internati-
onal Class), Qualitative research methods.
2012-
2016
2015-
2016
12
1
f) Supervision of internships / other
•  saxion university of applied sciences, master muscoloskeletal, supervisi-
on master theses and professional Case studies.
•  saxion university of applied sciences, Bachelor physical therapy, super-
vision Bachelor theses.
•  avans+ university of applied sciences, master paediatric physical thera-
py, external examiner master theses.
•  han university of applied sciences, Bachelor physical therapy, external 
e\aminer research projects.
•  supervision master thesis t. van de Water focusing on talent develop-
ment in badminton (university medical Center groningen / university of 
groningen).
anCiLLary aCTiviTies
•  international table tennis Federation, sports science & medical Commit-
tee, Full member.
Review scientific publication
•  sports medicine
• Journal of sports sciences
•  pediatric exercise science
2015 – 
present
2015 – 
present
0.5
0.1
0.1
0.1
totaL eCts 51.5
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Lieve mama en papa, bedankt.

504489-L-sub01-os-Faber Processed on: 22-7-2016
uitnodiging
voor het bijwonen van 
de openbare verdediging 
van mijn proefschrift
diamonds 
in the rough
searching for 
high potential 
in youth 
table tennis players
Op donderdag 6 oktober 2016 
om 14:30 uur precies 
in de Aula van de 
Radboud Universiteit Nijmegen 
Comeniuslaan 2, Nijmegen
Na afloop bent u van harte welkom 
op de receptie ter plaatse
irene Faber
Schadewijkpad 4, 7391 TJ Twello
06 200 30 686
i.r.faber@saxion.nl
Paranimpfen
Rogier A.D. Gerritsen
Gerben J. Faber
TT-diamonds@hotmail.com
